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Columbian Exhibition Notes. 
Editorial Corresponde .ce. 


THE ALLIS 2,000 HORSE POWER ENGINE. 
At Fig. 8 is seen the largest engine here, 
the one which nearly everybody has read 
about in connection with the Fair and wants 
to see the first thing when he enters the Ma- 
chinery Hall. It is a Reynolds-Corliss and 
was built by E. P. Allis & Co., of Milwau- 
kee, Wis., and is a quadruple expansion, 
condensing engine, the initial or high-press- 
ure cylinder being the one nearest the ob- 


server in the engraving; the one at the ex- 
treme left the first intermediate; the one at 
the right in front of which one of the engi- 
neers is standing, the second intermediate 
and the one in the background the low-press- 
Each side of this engine is composed 
of five principal parts aside from the moving 
parts, these being the two cylinders, the 
connection between them, that portion of the 
bed in which the guides are located and the 
forward portion of the bed in which the 
main bearings are placed. There is no bar- 
ring engine here or other means of moving the 
engine except by steam admitted to the cyl- 
inders, but the cranks are 90° apart and pro- 
vision is made for letting live steam intothe 
first intermediate cylinder in case the right- 
hand side of the engine happens to be on the 
center, 

The valve motion, though essentially Cor- 
liss, embodies a modification of this by 
means of which the cut-off may be varied by 
the governor from nothing to eleven-twelfths 
of the stroke. This will be understood by 
reference to Figs. 9 and 10 (page 2). Referr- 


ure 





ing to Fig. 9 we have a view of the right-hand 
side of the engine, the high and the second 
intermediate cylinders First there is the 
usual Corliss motion which is derived from 
an eccentric and transmitted to the wrist- 
plates in the usual manner as indicated. 
There is in addition to this a cut-off eccen 

tric to which the eccentric rod / is attached, 
this giving motion to the rocker-arm shown, 
to which are attached the two connections 
gg, these in turn moving the rocker-arms f 
f. to the upper extremities of which are piv- 
oted the triple armed levers or bell-cranks 
dd. The horizontal armsof these two levers 








before referred to being attached to the low 
er end of the lever A which is pivoted at Z, 
there being a second arm to this lever 
which is shown at the left of Fig. 10 and 
carries at its lower extremity a sliding block 
which engages with a slot in the knock-off 
lever G. The result of this arrangement is 
that the knock-off cam is made to travel 
about the hood in such a manner that it is 
always near the tripping lever of the hook, 
and is thus ready to act at any part of the 
stroke determined by the governor in the 
manner indicated, and thus greatly extend- 
ing the range of the cut-off. 





ALLIs ENGINE. 


are attached toa vertical connection to the gov- 
ernor, this connection being by a link which 
permits the rocking motion of the levers d d 
while at the same time it turns these upon 
their pivots in the upper ends of the rocker- 
arms ff, thus advancing the upper or lower 
arms of the levers d d to vary the cut-off. 
The connections 0, 0, 0, 0 running back to 
the steam valves operate in the manner in- 
dicated in Fig. 10, the rocker-arms seen at 
the rear of the large cylinder, Fig. 9, being 
merely to reduce the length and conse- 
quently the necessary diameter of the con- 
nections to the rear cylinder. 

Referring now to Fig. 10 we see that the 
wrist-plate connection operates in the usual 
way to move the hook # which is detached 
by the knock-off cam inthe usual manner as 
indicated, this knock-off cam being also 
upon a knock off lever G seated upon the 
bonnet in the usual way, but instead of this 
lever having only a slight motion due solely 
to the action of the governor, it has a regu- 
lar motion about the hood which is derived 
from the cut-off eccentric, the connection o 


The cylinders of this engine are 26 inches, 
40 inches, 60 inches and 70 inches diameter; 
stroke 72 inches, and the speed 60 revolu- 
tions. The fly-wheel is 30 feet diameter, 76 
inches face, and upon it are two belts 6 feet 
wide, superposed and each driving a West- 
inghouse 10,000 incandescent light dynamo 
which are placed tandem. There is a Rey- 
nolds independent jet condenser and air- 
pump, the pump cylinder of which is 36 
inches diameter and 16 inches stroke. 

The load which can at this time be put 
onto this engine is really not sufficient to 
enable it to run properly, and the engineer 
in charge, after trying for some time to run 
it with throttled 115 
pounds to 80 pounds, has now disconnected 
the left-hand side of theengine and blocked 
the crosshead on that side, so that he can 
run with the two right-hand cylinders until 
the dynamos are loaded sufficiently to enable 
him to run both sides with a fair load. I 
expect some locomotive man who objects to 


steam down from 


two-cylinder compound locomotives because 
the work done on the two sides may not be 


exactly equal will tell the engineer of this 
engine that he is ruining it, but my impres- 
sion is that he knows pretty well what he is 
about. 

THE BUCKEYE ENGINE, 

Fig. 7 (page 2) represents the largest and 
most important Buckeye engine here, made 
by the Buckeye Engine Company, Salem, 
Ohio. Its work is driving dynamos, and it 
runs at a speed of 86 revolutions. I was not 
able to find out just how much work it is 
doing here, mainly, I suppose, because its 
work is not yet fully upon it, the electrical 
installation being as yet incomplete. The en- 





gine is intended, however, to do about 1,500 
horse-power, at ordinary pressure. It is a 
four-cylinder triple expansion, the cylinder 
furthest from the observer being the high- 
pressure cylinder, 20 inches diameter; the 
forward cylinder at the left, theintermediate, 
32 inches diameter. The two rear cylinders 
are the low-pressure, and are both 36 inches 
diameter; the stroke being 48 inches. The 
fly-wheel is 20 feet diameter and 72 inehes 
face, the belt being 6 feet wide, of leather, 
three ply. The cylinders are covered with 
sheet iron which is nicely planished, and the 
general appearance of the engine is very 
neat. There is, however, in it no impor- 
tant departure from the regular Buckeye 
construction as to valves, governor, etc., ex- 
cept that the high and intermediate cylin- 
ders have piston valves. There is on this 
engine, however, one feature which is new, 
and is called an assistant valve mover. It 
consists essentially of a 6-inch cylinder 
which is bolted to the rear head of the inter- 
mediate cylinder, its piston rod being at- 
tached to the stem of the main valve of the 
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~ 
low-pressure cylinder. It is provided with 
an oscillating valve which is moved by a 
connection with the same main valve stem, 
so that it acts something in the manner of a 
direct-acting steam pump, its only office 
being, however, to relieve the main eccen- 
tric of part or per- 
haps most of its load. 
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THE 


One of the engines 
attracts most 


and 


which 
attention 
ment here is the one 

which furnishes ‘ 
power to drive the Cc 
shafting of the Brit- 
ish section, and which 
is shown in Fig. 5 
(page 3). It is built, 
as the signs shown 
in the engraving 
plainly indicate, by 
Galloways, of Man- 
chester, and running 
at 70 revolutions with 
100 pounds _ boiler 
pressure indicates 
about 350 horse- 
power. It is a com- 
pound, the high- 
pressure cylinder be- 
ing placed top of the 
low-pressure cylinder 
with the center lines of both cyl- 
inders in line with the crank-shaft, 

the separate connecting rods, one 

for each cylinder, taking hold of 

the same wrist-pin, side by side, 

the lower crosshead guide being 
within the bed, while that for the 
upper crosshead is a single bar, as 
shown, which also serves as atie ~—- 
between the bed and the upper 
cylinder by means of the arch 
bolted to the former as shown. 
The advantages claimed for this 
style of construction are economy 
of room laterally over the cross- 
compound, and lengthwise over 
the tandem compound. Besids 
very short passages are secured 
from one cylinder to the other. 

The engine is condensing, the air pump 
being shown at the rear of the low-pressure 
cylinder and operated by a continuation of 
its piston rod. The working barrel of the 
air pump is made of gun metal, and is re- 
movable so that it can easily be replaced 
when worn; the working parts of the air 
pump piston being also of 
gun metal. 

Slide valves are used 
which are placed at the side 
of the cylinders, there being 
a main valve which is moved 
direct from the eccentric, 
has a fixed motion, and gives 
a constant lead, on the back 
of this being a multiple 
ported cut-off valve, which, 
when the governor is not in 
action, travels with the 
main valve, but bas its mo- 
tion varied by the action of 
the governor to control the 
point of cut off. The gov- 
ernor is high speed, para- 
bolic, the fly-balls being 
really cylinders or rollers 
which are hung from above 
in the usual manner and en 
gage with parabolic slots in 
the weight, the effect being 
to increase the resistance of 
the weight to upward 
movement as it rises in pro- 
portion to the increased cen- 
trifugal force of the balls. 
It is stated that it will run at any height 
without variation of speed beyond 1.5 to 2 
per cent. 

At Fig. 6 is a diagram which though 
made from a hasty sketch and not to scale, 
is sufficient to show the method of varying 
the cut-off. At A is the eccentric strap, 
attached to which is the curved link B, the 


com- 
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eccentric strap and link being kept in posi- 
tion by the connection C the lower end of 
which is pivoted to the bed plate, the result 
being that the link B hasa vibrating motion. 
The valve stem D for the low-pressure 
cylinder is attached directly to the eccentric 
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upon the engine frame and is moved by the 
connection K, the amount of motion given 
to this depending upon the height of the 
right-hand end of the link A within the 
slot of the eccentric link B, this height be- 
ing controlled by the governor by means of 
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Connection to 


Drep Rod to 
Dash-Pot, 


Fig. 10 


strap, there being no variation of cut-off 
for this, and the stem for the main valve of 
the high-pressure cylinder # is also attached 
direct, the motion of these two valve stems 
being uniform. At F’ is the stem of the 
cut-off valve, which is parallel to the main 
valve stem H and side by side with it, but 
terminates at G, where a bell-crank is at- 
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It 


is 
now evident that if the slide 7 were station- 
ary and in a position opposite the pivot /T 
the cut-off valve would have the same move- 
ment as that of the main valve, but the 
motion given to the slide J at right angles 
to the valve stems simply subtracts from the 


the lever Z and the connection M. 


motion of the cut-off valve, and as the 
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tached to it, this bell-crank being pivoted 
to a downward extension of the main valve 
stem at 7. The other end of the bell-crank 
rests in a slide J which is always parallel 
with the valve stems, but is part of the link 
J which is given a motion at right angles to 
that of the valve stems by means of the 
bell-crank at its upper end which is pivoted 





amount of motion given to the slide J de- 
pends upon the height of the governor, 
more or less motion is subtracted as may be 
required for the governing function. 

The high-pressure cylinder is 17 inches 
diameter, low-pressure 80 inches diameter 
and the stroke 45 inches. The fly-wheel is 
23 feet diameter, grooved for twelve 1$-inch 
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ropes, these running onto a pulley which js 
on a jack-shaft below the floor from which 
runs a belt to the line shaft above, as shown 
at the left of theengraving. Inside the rim 
of the fly-wheel are seen the teeth which 
are engaged by a pinion which is driven 
the barring engine 
seen on the floor at 
the extreme left. 
though partly con. 
cealed by one of the 
supports of the crine 
runway. There is 
feature of this pinion 
which attracts 0) 
siderable attention 
and is certainly very 
ingenious and w: 1] 
adapted to its | 
pose. Upon the pin. 
ion shaft, which. of 
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’ course, 18 paralle} 
with the shaft of the 
main engine, there 

1st Ree. are two spiral grooves 
which are diametric. 

—- SS —- . 
T ey ally opposite each 
[E wl other and the pinion 
[/ instead of being 
bored with a plain 
——S hole is rifled to fit 


these spiral grooves, 
the direction of the 
spiral being such that 
so long as the 
wheel is moved by the pinion the 
latter is forced against a collar on 
the shaft and retains its place; but 
as soon as the main engine takes 
steam and begins to propel itself, 
the pinion begins to be driven by 
the teeth on the fly-wheel and at 
a faster rate than the pinion shaft 
is being driven by the smaller en- 
gine, the result being that tlie 
pinion is as it were screwed along 
on the shaft, away from the fly- 
wheel, until it is thrown out of 
gear, the action being thus posi- 
tive and entirely automatic. 
‘There are indications that a 
great proportion of the people 
who see this engine think the 
arrangement of cylinders and connecting 
rods is for the purpose of avoiding the 
dead center, but as steam can be admitted 
only to the high-pressure cylinder at start- 
ing, there is no advantage in this way, 
though it is probable that the turning force 
imparted to the crank after the engine is 
fairly in motion is more evenly distributed 
through the revolution than 
can be done with any single 
tandem compound engin 
As to the design, I need 
say nothing, since the en 
graving shows it plainly. 
It is thoroughly English 
looks as though it were con 
structed solely for business 
and so far as can be judged 
from a superficial examin 
tion, the work upon it is 
well done, which is further 
indicated by the fact that 
the engine runs 
smoothly and quietly 


— 
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very 


At this writing the su! 
ject of paint is exciting c 
siderable interest among tlic 
engine men. It seems that 
the management has mac: 
a rule that all engines shal! 
be painted white and a 
number of the smaller ones 
are so painted. But othe: 
builders are protesting 
against this on the ground 
that white is not well aday' 
ed for an engine. a contention that seems 
borne out by the fact that all those parts of 
the white engines that are subjected to heat 
rapidly become yellow and the oil running 
over the white paint becomes disagreeal'y 
conspicuous, Most of the engines have tle 
dark blue color which has become tlie 
standard color for machinery and they seem 
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to a machine man to look much better than 
those which are supposed to be white. Not 
only are the painted parts looking better 
but the finished parts as well. I am in- 
formed that one prominent builder who 
has adopted a certain color as his trade- 
speak, and naturally prefers it, 
an Official of the Fair that he 
would have his color on his engine or he 
would take out the engine. He was in- 
formed that he would not take the engine 
out, but that if he did not propose to abide 
by the rules laid down by the authorities his 
engine might stand in its place during the 
summer without steam ‘‘as a monument to 
his folly.” There seems to be some prospect 
of a battle royal on this question, and what 
the issue will be is yet a problem. 


mark, so to 
declared to 


Jackson Park, June 5. F.3d. i. 
—— ome 
The Air Hoists at the Armour Packing 
House. 
By C. A. BurTON. 


I have read, with a great deal of interest, 
the article by Frank Richards, in your issue 
of April 27th, in connection 
with pneumatic machinery, 
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tension strain. These hoists are built for 
various amounts of lifts, the amount of lift- 
ing being either increased or decreased by 
introducing more or less sheaves. These 
hoists work under an air pressure of from 


D 


Vig-6 


80 pounds to 125 pounds, and are found to 
work very satisfactorily. 

The piston rod is 1,',’ diameter, of cold- 
rolled steel ; the sheaves are cast iron turned 
in the groove, running on 2’ cold-rolled 
shafting. The connection between the cyl- 
inder and the front sheaves are two pieces 





and I notice his mentioning 
the Armour Packing Co., 
of Kansas City, Mo., who 
are using a large number of 
pneumatic hoists in their ex- 
tensive packing house in 
this city. In connection 
with this fact, I thought a 
slight description, together 
with a print, which is here- 
with sent you, would not 
be out of the way, and 
might interest many readers 
of your valuable journal. 
These hoists were built 
by the Keystone Iron Works 
Co., of this city 
City, Mo.], and range in 
size from 8" cylinders to 
24", and in length of stroke 
from 28" to 16 feet. These 
hoists are used in the pack- 
ing house in the killing 
rooms and cutting floors, 
and as droppers and as ele- 
vators; the first operation 
on the cattle is to raise the 


| Kansas 


gates after the cattle are 
killed, and to throw the 


body into the cutting room; 
then the next operation is the hoisting of the 
cattle during the process of removing their 
hides and dressing the carcass, and finally 
for dropping the carcass on to suitable 
tracks or runways before running same into 
the cooler, 

You will notice the cylinders have heads 
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satisfactory, but Mr. James Smith, General 
Superintendent of the Keystone Iron Works, 
was successful in making a valve that has 
proved very satisfactory. 

The compressor supplying the air to these 


ns 


4 


B 








hoists is located a long distance from the 
near the steam plant, and suitable 
pipes convey the air to the hoisting plant 
The absence of line shafting, pulleys, fric- 
tions, etc., and the noiseless working of 
these hoists make them every way the most 
satisfactory of lifting machines yet intro. 


hoists 






















tended to elevators having 24’ cylinders, 
with sheaves to give a hoist of six stories, 
and to operate elevators with 
capacity of 6,000 pounds. 

It seems to me that this class of hoisting 
machinery could and should be more thor- 
oughly put into practical use for the many 
purposes hoisting machinery is used for in 
these days. 


a Carrying 


This particular machine was 
designed by the writer, and has, so far, 
proven very satisfactory. To any one in- 
terested in the question of compressed air 
hoists, it would be well worth their while 
to visit this plant. 

—— <a> 

considerable trouble at the 
Paris Exposition with the giving out of 
steam pipes; quite as much, we think more, 
than there has been at Chicago. 


There was 


= — 

A T-square designed by Mr. H. Rickin- 
son, of channeled the whole 
length of the underside of the blade, with 
the avowed object of preventing the soiling 
of the paper. 


London, is 





abe 
It is said that a French inventor puts 
leather or hides for belts 


through some sort of pro- 
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cess similar to that of mak- 
ing parchment, instead of 
tanning, the result being 
a much better belt that will 


not stretch. 





cape 

Mr. George Cawley has 
retired from the chief editor- 
ship of our English 
Industries, and 





con- 
temporary, 
has taken rooms at 29 Great 
George street, Westminster 
S. W., where he will carry 
on the business of consult: 
ing engineer, 
<-> = 

Sibley College Tools, 

In our issue of March 9 we 
published a letter from Dr. 
Thurston, of Sibley College, 
in relation to lathe 
tools and chisels forged by 
a student, which had been 
sent to us, and about which 


some 


we had made some remarks. 
In his letter Dr. Thurston 
asked that we hand the tools 
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of gas pipe; these gas pipes form the slides 
The low- 
ering down of the load is generally per 
formed by gravity. 

The hoisting is produced by admission 
of air to the front of piston, which pressure 
pulls the load up. 


over which the crosshead moves. 


The pistons are of cast 


duced for that purpose. 
They use 4" pliable hoisting cable with 


suitable connection for the several classes of 


work for which these hoists are intended. 
The simplicity and cheapness with which 
these are built and maintained, are certainly 
commendatory, and their reliability and the 


1% Pipe 


to some one competent to 

give them a trial and report 
them. We handed the tools to Mr, 
James Brady, of Brady Mfg. Co., and have 
received them back with the following: 


upon 
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DIAMOND Points.—Shapes not good, too 
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on both ends, the stuffing box on the front 
end. The cylinder heads are put on both 
ends for the purpose of introducing air in 
the back end in case anything stick 
or refuse to work about the The 
piston pulls the load rather than pushes it, 
bringing to bear upon the piston head a 


should 
hoists. 
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Air Hotsts At THE ARMOUR PacKING Housk. 


which the 
The cy] 
inders are bored carefully and counterbored. 


iron with metallic packing, of 
drawing gives a very good idea. 


The inlet pipes are 14’’, and the admission 
and discharge of the air is handled by means 
valves. These valves were 
found to be difficult to design and to make 


of four way 


small amount of repairs makes these hoists 
and their maintenance a matter of very 
small cost. This plant of hoisting machin- 
ery is the first, and the house mentioned is 
the only packing house in the country 
equipped with this kind of machinery. 
This system of compressed air hoists is ex- 
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much rake both front and sides. Right- 
hand tool broke taking + inch cut from 


piece of machine steel 34 inches diameter at 
a cutting speed of 18 feet per minute. 


Sipe Too.s. 


Shapes very good; gave 
general satisfaction. 
ROUND-NOSE TooL, DIAMOND PoINT 



































Form. 
defects as the diamond points, making it 
altogether too weak for the uses it could be 


This tool is possessed of the same 


put to. 

Srrataut Rounp-NosE TooL.— Shape 
good, 

PartrinG Toous.—These tools were not 


finished quite carefully enough, requiring 
considerable grinding on sides for clearance. 

30 RING The cutting lip of this 
tool was drawn up too high, preventing as 
wide a range of usefulness as a tool of its 


T« OL, 


size should have. 
CENTERING TooL.—Answers its purpose 
well. 


3ROAD NOSE Toon.—Answers its purpose 





well 
Forar Cuter. -—This tool had a good 

shape but was not properly forged. The 

cutting edge had 

several cold shuts in 

it, and naturally the 

tool broke as soon as 

used. sa 
CaPE CHISEL ee 

Shape good, but the 

steel was burned in 

the forging. 

Wa. H. Pike, Sup’t. 13 
Brapy Mra. Co. 
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The Centrifugal a t 
Pumping Plant Py 
at Mare Island ss 
Navy Yard. 35 

aia 8 
3y JOHN H. CoorEr, 
M, E. 


A marked depar 
ture in centrifugal 
pump building in this 
country 
augurated in the year 
1884. During this 
year an example of 


was in 


superb stone dock 
architecture was 
nearing completion 
at Mare Island Navy 
Yard, near San Fran- 
cisco. 

For emptying this dock of its seven to 
nine millions of gallons of water, within the 
limit of time necessary to safely secure a 
vessel within the same, there would be re 
quired a suitably proportioned pumping 
mechanism. 

To this end proposals were issued by the 
United States Government for a plant to 
consist of a pair of centrifugal pumps hav 
ing an aggregate average discharge of 80,000 
gallons per minute, and a drainage pump 
with an average delivery of 2,000 gallons 
per minute, together with the necessary 
pipes and valves to connect them with the 
suction wells of the dock, and to the dis 


charge culvert communicating with the 
river, including propelling engines, bed 


plates for supporting them, and full equip 
ment for operating the same. No general 
plans or details whatever were furnished ; 
the plant was to be delivered and erected in 
a house to be prepared by the government 
beside the dock, to which, also, steam would 
be conveyed from boilers furnished by the 
department. When completely erected by 
the contractors, the plant was to be tested 
by a committee of experts appointed by the 
commandant of the yard. 

This contract was awarded to the South 
wark Foundry and Machine Company, of 
Philadelphia, and bears date July 31, 1884, 
during the term of Mr. Joseph L. Ferrel’s 
management, the this 
article was entrusted the entire formulation 


and to writer of 
of the design, and the conception and ar 
rangement of its details, in which latter he 
was ably assisted by Mr. T. H. Mirkil, Jr., 
who also erected and started the plant. 
Referring now toa general end elevation 
of the plant, as designed and erected for 
this dock, the main pumps // // will be no 
ticed on foundation plates located consider 
the Krom the 
centers breeches 


ably below dock coping. 


pump 
pipes # EF descend to their joinings, with 


30-inch diameter 


the horizontal 42-inch gate valves F' F in 
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their pits below the engine room floor. Ex- 
tending beneath these will be seen the 42- 
inch suction pipes B B, surrounded by 
flanges built in the deep concrete arches 
covering the suction conduits J J. Through 
these conduits all the water from the dock 
flows into the suction pipes to facilitate 
which the depressions V0 O were made imme- 
diately beneath their bell-mouth inlets. 
From the discharge ends of the pump cas- 
ings the water is conveyed through the 
rising bends G G to the check valves, thence 
through the vertical 42-inch gate valves #’ F’ 
into the discharge pipes A A, which are 
built into the heavy walls of the engine 
house, thence into the discharge conduit 
below the ground level, which receives the 





water from all the pumps, and conducts it 
to the river. 
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The 42-inch gate valves of the main 


pumps are steam actuated, hydraulic con 
trolled, and are under the full command of 
the engineer at his stand by the throttle 
valves of the engines. They are also pro- 
vided with starting screws turned by large 
the valves from their 
seats, to which they are liable to stick after 
long standing, The check valves are sup 
plied with visible index and supporting 
levers; they float upon the full stream of 
unobstructed water in their casings, flowing 


hand wheels to free 


from their pumps when in normal action. 
Each engine is directly connected to its 

own but is independent of the 

The main pumps and engines are 


pump, 
other. 
mounted upon attached bed-plates, as one 
united whole. 
The steam cylinders of the main engines are 
the 
drainage engine cylinder is 12 inches diam 


tirmly and = self-contained 


28 inches diameter by 24 inches stroke ; 


eter by 10 inches stroke, these sizes being 
based upon the promised 50 pounds of steam 


per square inch, The steam and manipu 
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lative equipment includes water gauges 
LL on the sides of the pump casings, 
steam charging ejectors on the summits V 
of the same, hand-adjusting steam cut-off 
valves, and the usual automatic oilers, lad- 
ders into and foot-plates over the pits, 
manholes M M for access to interiors, etc. 

The pumping head of the main pumps 
varies from nothing at the start to about 35 
feet at the finish. The drainage pump being 
used only for freeing the emptied dock of 
ordinary leakage, does all its work under 
the extreme head named, varying only from 
this by fluctations of the tide without the 
dock, and by changes of water level within 
the same. 

Its suction pipe D is shown in place 
rising from the pump box D’ covered by a 
grating at lowest level of the inlets J J. 
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A supplementary suction to the drainage 
pump relieves the pits A A of leakage, the 
two having a connecting drain pipe W. 

In order to properly present the results of 
this initial dock centrifugal pumping plant, 
some fitting paragraphs are here given from 
the report of the Chief of the Bureau of 
Yards and Docks, on the occasion of its 
completion and first trial. To these may 
uppropriately be added the words of the 
Board on the full accepted figures of the 
trials : 

‘* During a pumping period of fifty five 
minutes the dock had been emptied from 
the twenty-third to two inches above the 
sixth altar, containing 6,210,698 gallons, an 
average throughout of 112,922 gallons per 
minute. At one time, when the revolutions 
were increased to 160 per minute, the dis 
charge was 137,797 gallons per minute ; this 
is almost a river, and is hardly conceivable. 
After the this 
occasion tests were made with each in suc 


pumps were stepped, on 


cession as to the power of the injectors with 


Centerauf Pumps 


N 
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which each is fitted to recharge the pumps 

‘In practice it would be impossible to 
secure a vessel in the dock, so rapidly was 
the water removed at the time of trial, and 
is without parallel in the world that so larg: 
dock, with its 7,000,000 gallons of water, has 
been emptied in fifty-five minutes, and it 
almost beyond belief. One pump will 
all that is required to empty the dock 
use, and then it will require sharp work to 
properly shore the vessel to replace t! 
rapidly receding water.” 

‘*Everything moved most admirably, a: 
the performance of these immense machine: 
was almost startling. By watching the wa 
ter in the dock it could be seen to lowe: 
bodily, and so rapidly that it could be detected 
by the eye without reference to any fixed 
point,” 

“The operation of 
this vast machinery 
was highly satisfac 
tory. I went on 
several occasiois 
down in the valve 
pits on the ladder «f 
the casing, and to «|! 
accessible parts while 
in motionYat its 
highest speed, and 
there was no und 
vibration, only a uni 
form murmur ot 
well-balanced parts 
a and the peculiar clash 
of the water against 
the sides of the cas 
ing as its velocity 
was checked by the 
blank spaces in the 
runner. ‘fo this part 
I gave close atten 
tion, and there wus 
nothing that the ear 
could detect to in 
dicate aught but the 
nicest adjustment 
The bearings of the 
runners worked with 
great smoothness, 
and did not become 
at all heated. Through a simple, novel 
arrangement these bearings are lubricated 
and kept cool. There is a constant circula 
tion of water from the pumps by means otf 
asmall pipe, which completes a circuit to 
an annular space in the bearings back to 
the discharge pipe while the pump is in 
motion, requiring no oil, and making it 
seemingly impossible to heat these bearings 

‘The large cast-steel check valves placed 
in the embouchement of the pump casing, it 
was thought, might act to check the free 
discharge; and arrangements were provided 
for raising and keeping them open by a long 
lever key attached to their axes of revo! 
tion, but to our great surprise, at the first 
gush from the pumps, these valves, weig! 
ing nearly 1,500 pounds, were lifted into 
their recessed chambers, giving an unob 
structed opening to the flow, and the) 
floated on its surface unsupported, save by 
the swiftly flowing water, without a mov: 
ment while the pump was in operation.” 

‘*The erection of this massive machinery 
has been admirably done ; the parts, as sent 
from the shops of the contractor, have 
matched in all cases without interference 
here, and, when lowered into place, its final 
adjustment was then made without the 
of chisel or file, and has never been touched 
since,” 

** All the parts are strong, and of excellent 
design and workmanship, simple, and wit! 
Looking down upon 
level of the pump house g 


Floor Line 





out ornamentation, 
them 
lery, they are impressive and massive in the! 
simplicity.” 

“The government is well worthy of c 


from 


gratulation in possessing the largest puu 
ing machinery of this type, and of th 
greatest capacity in the world, and the ¢ 
tractors have reason to be proud of thet! 
work,” 

“There is nothing that 
has found wanting, or that a careful ret 


a thorough ti 


spection suggests. 


intended at 


It is ready for the | 


poses any moment, so far «3 
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pertains to this department, and it is with 
a feeling of profound gratitude that I am 
enabled to make this announcement to the 
Bureau.” 

‘In addition to the two 42-inch pumps for 
emptying the greatest bulk of water from 
the dock, an 8-inch centrifugal pump was 
furnished by the contractors for completing 
the discharge, and for continuously remov- 
ing the water of infiltration, which, though 
small in quantity, must be removed, in or- 
der that its accumulation may not cover the 
floor of the dock, and interfere with the 
operations of the workman. 

“In order to test this pump, the large 
gates in the drainage tunnels near the in- 
vent were closed down, leaving these tun- 
nels full of water, and the water in the well 
at a level of the water in the dock. This 
gave a fixed and known quantity to be 
removed, and sufficiently large to afford a 
fair run of the pump. This was pumped 
out on two occasions, each of which gave a 
record beyond the requirements of the con- 
tract. 

‘The pump was charged with certainty 
and rapidity by means of the ejector at 
various levels of the water. This pump has 
been frequently used since its erection, and 
previous to the trial in removing the seepage 
water from the dock, and has always worked 
admirably.” 

The Board appointed for testing these 
pumps consisted of Captain F. V. McNair, 
U.S. N., Chief Engineer George F. Kutz, 


U. S. N., Civil Engineer C. C. Wolcott, 
U. S. N., who conclude their report as 
follows: 


“In making these tests such conditions 
were imposed as would obtain in the usual 
operation of docking vessels, that is, the 
height gf water in the dock was what. it 
would contain were it occupied by an ordi 
nary vessel, and with the state of the tide 
which would be chosen for beginning to 
discharge the water, giving a minimum of 
quantity to be removed. This, at the same 
time, gave a somewhat severer test in ob- 
taining the requisite average of discharge, 
for with the water in the dock at higher 
levels, the quan- 
tity discharged 
in the first few 
would 


as deca Y c 


minutes 
be very large, 
bringing the 
for the 
whole to a much 


average 


higher figure. 

‘“ During the 
trial careful in 
the 
machinery show 





spection of 


ed freedom from 
vibra- 
tion and smooth- 
auction, 
as the result of 


unusual 
ness in 


well -proportion- 
ed und well-bal 
inced parts, and 
with uniform 
velocity in re 
volution indi 
cated equal dis- 
charge from all 
the openings in 
the runner. 

Tests were 

made with 
ull the pumps as 
to the ability of 
their 





a 
wiso 


steam 
ejector to re 
Charge them, 
and to continue 
pumping in case 
Ol stoppage or 
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the floor of the dock, and was not more than 
two feet above the floor of the well. 

‘* Finally, the Board have to report that 
the obligation of the contract in the mean 
capacity of discharge per minute of each of 
the main pumps, and of the drainage pump, 
after a fair and thorough test, has been 
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fulfilled, and that the general efficiency of 
each and all of these pumps is highly satis- 
factory.” 

oe 


Double-action Crank Press. 
We present with this a press recently 
brought out by Blake & Johnson, Water 
bury, Conn., which possesses several new 
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ing), which works inside the gate or slide 
that does the cutting. The sub-slide holds 
the drawing punch, the same as is used in 
the ordinary drawing press, and is adjusted 
in the sub-gate, up or down, as required, by 
means of nuts. 


The the 


cutting is 


done by center 
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crank of the shaft, and middle connection, 
which has a suitable adjustment for any 
work that comes within the range of the 
machine, 

This press is provided with a finger mo 
tion and friction and safety clutch, the same 
as other presses made by this -tirm. <A 
ratchet, friction or roll feed can be applied. 
Tools will be furnished, if ordered. 





Levelling Jacks. Our way) 


5 


Tool Works, Newark, N. J., and in part to 
show the use of these screws in contrast 
with the heterogeneous pile of blocking and 
packing pieces which they take the place of. 
It is unnecessary to say anything to ma- 
chinists about the convenience of these little 
jacks, as most of them have felt impelled at 
some time in their experience to make some 
thing that should serve, to some extent, 
their purpose, as for instance, a combina 
tion of a large nut, a set-screw and jam 
nut, ete. The construction of the jacks is 
so well represented as to leave nothing to 
say except in relation to the cap and top of 
the which ball and socket 
form, so made that while the cap will adjust 
itself to an irregular or inclined surface, it 
will not fall off the screw. 

~_e- 


LETTERS FROM PRACTICAL MEN, 


screw, are of 





Annealing and Hardening Steel, 
Editor American Machinist : 

From experience in quite a number of all 
around machine shops, I judge that the 
average process of annealing steel is very 
uncertain in its results. I have no doubt 
that a large number of those who read the 
AMERICAN MACHINIST every week have had 
experience similar to about 
that that much 
trouble in turning or drilling, and that you 
finally decided to have the blacksmith 
anneal? Did it prove to be softer after the 
annealing he gave it, or did it seem to be 
about the same, or harder? 

Perhaps you have found that the black 
smith could ‘‘ water anneal” stock so as to 
be softer than when he buried it in the ashes 
back of his fire, and then perhaps you have 
read in the AMERICAN MACHINIST that there 
is no such thing as 


How 


you so 


mine. 


hard stock gave 


‘* water annealing,” and 
then you are obliged to think that somebody 
must be mistaken. I want to harmonize 
some of these matters that seem so contrary, 
or suggest a subject for experiment that 
will help others to understand the reasons for 
these contrary opinions. 

It is well worker 
that every grade of tool steel has its hard- 


known to every steel 


ening heat, some 


higher than 








others, but what 
that heat 
be, it is 


ever 
may 
necessary to 
reach it before 
the work can be 
expected to 
harden. There 
seems to be quite 
line 
heat 


i onarrow 
between a 
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~ This piece has irregular ribs under it 
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“A rich and 
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choice collection of blocking and packing. 


that will harden, 
and one that you 
can the 
piece as quickly 


cool 


as possible, and 
find it 
soft as 


ubout as 

before, 
This shows that 
the 


heat 


hardening 

made some 
the 
stock that a heat 
few de 
grees lower fail- 
ed to do, 


change in 


only a 





My experi 

| ments seemed to 

i)" prove to me that 

(Or! this change 

brought about 

by a hardening 

heat is necessary 

, 7 fs j “te 

. (Your way) in successful 
=) vv y j 

cf : annealing; that 

= J one of the Causes 





———___— 


their losing the 
Water at 


any 
point when the 


level of the water was below the center of 
the runner, 


‘The trial was had in the case of the 


tuain pump with the water in the suction 

nnel on a level with the fifth altar of the 
tock; with the small drainage pump it.was 
recharged when the water had entirely left 
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LEVELING JACKS. 


features believed to be important, amongst 
others such as permit of easy and accurate 
adjustment without danger of cramping the 
gate. 

The two outer pitmans are solid, and do 
the drawing. “‘lhey are connected with the 
sub-slide or gate (as shown in the engrav 





Leveling Jacks. 


The tendency to manufacture rather than 
make is very well illustrated in the 
which we present herewith. It is designed 
in part to show the leveling jacks—little 
jack-screws—made by the Newark Machine 


cut 


of failure is be 
the work 
is not heated to 


cuuse 


a hardening heat. 

™ : ee 

The golden opportunity to do annealing is 
by very slow cooling from the hardening 
heat down toa heat where it will not harden; 
below this point you may cool the work in 
water or in any other way, it will not make 
much difference for its power of hardening 
















is gone. The cause for unsuccessful anneal- 
ing is because this golden opportunity is 
not made use of, either that the work has 
not been heated properly, or that it is not 
cooled slowly enough from its highest heat. 

You bury the work in cold ashes, lime or 
powdered charcoal to make it cool slowly, 
instead of which it cools quickly until by its 
own heat it heats the surrounding ashes, 
in doing which, it is itself cooled below the 
hardening heat, then the harm is done, and 
it makes no difference if it does cool slowly 
after this. 

This plan robs the steel of heat at a time 
when there is damage caused, and returns it 
at a time when it can do no possible good. 
Is there any wonder that the work comes 
out harder than before? You say, we do 
not bury the work in cold ashes but in hot 
ashes. How hot? Are they as hot as the 
hardening heat of the steel? Otherwise 
they will rob the work of heat at a time 
when it is most tender. 

Now about that ‘‘ water anneal.” You 
hold the work in the air till it does not show 
red in a dark place, or will not burn a dry 
pine stick, then you cool it and find that it 
is pretty fair, not a good anneal, but softer 
than the piece you tried to anneal in the 
ashes, for the simple reason that you hard- 
ened that piece by contact with cold ashes 
when it was at a tender heat, but the piece 
that you ‘‘ water annealed” you held in the 
air which did not convey its heat away so 
rapidly as the ashes did just at that critical 
time, but, of course, quicker afterward 
which did not count. 

I do not give the water any credit. 

You say that the water anneal makes steel 
softer than when it is allowed to cool off it- 
self entirely in the air. This is because 
you do not let the work cool in air, but 
always look for a piece of cold iron or brick 
to lay it on, so that it will not burn any- 
thing. 

To successfully anneal steel, heat it to its 
hardening heat, and do not let it come in 
contact with anything much cooler till it 
has got below its hardening heat, after 
which, the cooling may be more rapid. 

A very successful way on a small scale, is 
to heat the work in a forge carefully, as 
carefully as you would to harden it, and to 
the same heat, then shut off the blast, and 
let it cool off with the fire. You can take it 
out as soon as the red has left it (I am not 
so sure but before will do as well), and 
cool it in water or in any other way, and if 
you find the result different from what I tell 
you, that is, good, let us know. Opinions 
are not of much value, but facts are hard to 
get over. 

When it comes to annealing large quanti- 
ties of steel of small sizes at one time, and 
doing it well at a small cost, I think that a 
close investigation of different ways that 
are used will show there is room for im 
provement, 

The difference between annealing and 
hardening is only the difference in time of 
cooling from a hardening heat. In hard- 
ening in oil, as oil will not convey heat from 
the steel as fast as water will, I should not 
expect work to come out as hard as in 
water, and experience has seemed to show 
that I got just what I expected, but I read 
about hardening in oil so hard that a good 
file will not cut the work, or in other words, 
as hard asa file. The file was hardened in 
water, and is supposed to be as hard as 
water will make it. Now, if we use some 
kind of a mixture that will make work as 
hard as water will, it shows that it must 
cool it as quickly, so why not use water? 

I have supposed that the only virtue there 
was in oil for hardening was the fact that 
as it did not chill so quickly the stock had a 
chance to relieve itself of what might be 
dangerous strains, but at the expense of 
hardness. If anybody has a scheme for 
hardening in oil, so as to cool work slowly 
and bring it out hard as water will make it, 
it seems to me that it would pretty well 
break up the accepted theory of quick cool- 
ing as a means of hardening steel. 

Oil is expensive and will not last long, as 
it gets cooked and its cooling power is 


damaged. It hardens a small piece about as 


hard as water will, and a large piece not 
at all, and intermediate sizes in some kind 
of a proportion that seems to me to be 
rather too uncertain for use. I knew a 
blacksmith who claimed to have made a 
great discovery in tempering edge tools, 
but whose scheme did not ‘‘ pan out” very 
well, as I will try to tell you. He made a 
few axes to prove his new process (which 
shows that he was honest or he would have 
got it, patented and sold the scheme before 
it bursted). The first one was excellent, 
the wood-chopper who bought it was in love 
with it. The second one was reported to be 
a good axe. The man who had the third 
one did not have anything to say, and the 
fourth one came back reported to be not 


good. After this the scheme did not work 
good at all. An investigation showed the 
cause. The mixture was simply soft soap. 
There was less than half a barrel of it, 


and it was found to be pretty well cooked, 
in fact, so well that its power of cooling 
was about as good as a loaf of gingerbread. 

I knew another gentleman who hardened 
his work in water, after which he covered 
the surface with oil and drew the temper 
over a fire, and when I asked him how he 
knew when the temper was properly drawn 
(as he did not polish any part of it so that 
he could watch the color), he told me that 
he had got so used to it that he could tell by 
the smell. It seems that a change in the 
weather sufficient to give him a cold in the 
head would have a serious effect upon the 
temper of his work, so it seems to be a 
rather uncertain knack after all. 
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Was the Finthat Broke the Drum the 
** Expected or Unexpected ? 
Editor American Machinist : 

Thinking the following incident that oc- 
curred recently, and which came under my 
notice, may be of some benefit to many of 
your readers, I thought it would not be out 
of place to record it in the AMERICAN Ma- 
CHINIST. , 

Some 10-foot grooved winding drums 
were being made in a way similar to that 
shown in sketch—the middle or core was 
‘* bricked” and swept up ona heavy cast- 
iron ring, having four strong lugs cast on 
the inside for lifting the core on the core 
carriage. The outside was also ‘‘ bricked” 
up in a pit lined with old boiler plates; the 
print part of the mold did not fit as closely 
as it should, owing to the outside part of 
the mold being swept too large to receive 
core ring, as seen at A A, so that when the 
drum was poured the iron ran down around 
the print, causing a heavy fin from 8” to 4’ 
thick by about 3” deep below the flange on 
the inside. This fin, of course, cooled 
quickly, and when the bottom of the drum 
began to shrink, this cold heavy fin was 
stronger than the hot sides of the casting, 
which caused three or four shrink cracks, 
as shown in sketch, varying from 6” to 12” 
up from the bottom of the drum. The 
cracks only ran a short distance toward the 
inside edge of the flange, but they seemed 
more inclined to run up the sides of the 
drum, opening most at the outer edge. The 
drum was ribbed on the inside, and the 
usual precaution taken by tearing down a 
few rows of bricks from the inside, to allow 
the drum to shrink and break in halves 
where the splitting plates were located, 

Can the foregoing be properly called an 
accident or the ‘‘unexpected”? I think 
not. It was, no doubt, unexpected in one 
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sense, but by the meaning that this word has 
been given in the AMERICAN MACHINIST, 
it seems to me that it would be more fitting 
to call it the ‘‘ expected,” for if a man neg- 
lects to attend to certain important details 
on a job, and it turns out defective, we say 
that ‘‘it was what might have been ex- 
pected”; but on the other hand if, after 
every precaution has been taken, and 
through some unknown cause something 
happens, then I think we may fairly call it 
the ‘‘unexpected.”’ P. S. DINGEY. 
Chicago, Ill. 


Horse-power of Gear Teeth, 
Machinist : 

I quite agree with ‘‘ Bell Crank” in your 
issue of June 8th that ‘‘a simple rule for 
determining with considerable accuracy the 
horse-power of gear teeth is a desirable 
thing,” and appreciating as I do his efforts 
in that direction, I regret to observe they 
have not been crowned with complete suc- 
cess; for, instead of one simple rule, good 
and true for all cases, he has felt obliged to 
offer two or three rules of indifferent pre- 
tensions to accuracy. His intentions were 
good and commendable, but it seemed, as he 
said, impossible to make one formula cover 
the ground with sufficient accuracy, and 
reflecting upon the peculiar relation which 
must exist between the strength and the 
number of teeth, I have been led to conclude 
that the difficulty encountered by ‘“ Bell 
Crank,” in the form of his equations, was 
not insurmountable, and that a_ simple 
formula might be written to embody the 
number of teeth, and express very accurately 
the horse-power or working strength. In 
the general formula 

W=snfy (1) given in my article 

of May 4th, where rs 

W = working strength of tooth, 

8 = working stress of material per square 
inch, 
p = pitch of teeth, 
tv = face of teeth, 
y = factor for strength as there given in 
Table I, 
we have for a cycloidal rack, y = .124, and 
for a 12-tooth pinion, y = .067, and, from an 
inspection of the table, it will be observed 
that the loss in strength from the rack to 
the pinion is inversely proportional to the 
number of teeth. A formula, therefore, 
that will properly express the value of y 
should be of the form 
b 
n 
constants to be determined, and n is the 
number of teeth. 


Editor American 


y=a— (2) in which @ and é are 


b 
, ~ = O and 
n 


In the case of arack, n = 


= @ = .1264. 
Substituting the value of a thus deter- 
mined, we have for a 12-tooth pinion, y = 


l sy - 
124 — |, = .067, from which ) = .684. 
The general formula for the working 


strength of interchangeable cycloidal teeth, 
therefore, becomes 
684 . 
) (3) 


W=<enf (.1%4 
7 


This formula agrees with Table I of my 
previous paper throughout, and I have no 
doubt it will be found that by changing the 
constants as required by the form of the 
teeth, the working strength of any system 
of interchangeable gearing may be properly 
formulated. For the system of cycloidal 
gearing, as described by ‘‘ Bell Crank,” it 
would probably be written 

W=e8 pf (124 = ): (4) 
“ 
The difference between equations (8) and (4) 
is due to the difference in the fillets used on 
pinions. 
For the radial flank system, 


orR 
W - 8 pf (07 me a (5) 
i] 
and for the involute 20° system, 
. eae 912 
W=epf (.154 < ) (6) 
n 


The size of fillets used on pinions of 20 
teeth and under has a very marked effect 
upon their strength, and for external gear- 
ing there is no reason why these fillets 
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should not be made as large as possible to 
clear an engaging rack. Certainly no tooth 
should have a fillet of less radius than the 
root clearance, and by careful construction 
I have found that pinions of 12 teeth may 
generally have two or three times that 
amount. For the common cycloidal system, 
having a root clearance of .05 p, it is quit: 
safe to give the 12-tooth pinion a fillet of 
.15 pin radius, gradually reducing the size 
of the fillet as the number of teeth increases, 
until, for a 20-tooth pinion, the radius be 
comes .08 p. Everything above 20 teeth: 
may then have the same radius of fillet 
The fillets used by ‘‘ Bell Crank” were very 
much smaller than they should be, and the 
differences in our results are thus easily ex 
plained. Where internal gearing is used, « 
slight reduction in these sizes may be. neces 
sary, but such gearing is now so infre.- 
quently required, that its consideration i: 
an interchangeable system seems out of 
place. Itis interesting to observe, however 
that by giving n a negative value for in 
ternal gearing, equation (3) may still be 
used to find the working strength, and to a 
nice degree of accuracy. 

Having found the working strength by 
equation (8), an expression for the horse- 
power is easily derived, and letting 
v = velocity at pitch line in feet per min 
ute we have 

w.P.= 7? = 

33,000 


vepf (124 ine >) 
n 


33,000’ 
but, in general, the important thing to know 
in machine design is the working strength 
of gearing or belting rather than the horse 
power, which in many cases bears no direct 
relation to it, as in punching and shearing 
machines, which consume power intermit 
tently. Equation (8) is, therefore, the key 
to the whole question, and the following 
example will serve to illustrate its applica- 
tion and scope : 

Let p = 1, f = 2.5, 
30, then 


(7) 


s = 8,000, anda = + 


W = 8,000 x 1 Xx 2.5 (.124 + =) = 
2,020, for the external wheel of 30 teeth, 
and 2,940 for the internal wheel of the same 
number of teeth. 

The above formulas can, of course, be 
written with reference to any given material 
for the introduction of safety factors, in 
stead of the working strength, but such a 
change would simply make them less ap 
plicable to all materials, and detract from 
their clearness and usefulness. A factor of 
safety has a definite meaning only when the 
ultimate strength is kept in view, an ob- 
vious fact which is constantly overlooked, 
and in the formulas proposed by “ Bell 
Crank,” the ultimate strength fails to pro- 
claim itself. The working stress, however, 
when substituted in a formula prepared to 
receive it, is in itself a definite statement of 
what the material under consideration is 
allowed to carry, and in modern engineer- 
ing practice it cannot be denied that the 
working stress is based more directly on 
the elastic limit of the material than upon 
its ultimate strength. Experimental re- 
search is demonstrating the absurdity of 
the old-fashioned factors of safety, and, 
although they are still employed to indicate 
a supposed margin of reserve strength, they 
must be characterized as clumsy and mis 
leading devices, which cannot be relegated 
too soon to the follies of the past. 

WILFRED Lewis. 


Double and Single Cutters for Gearing. 
Editor American Machinist : 

In your issue of June, Mr. Grant states 
that there is no economy in the use of the 
duplex cutter. He is mistaken. To begin 
with, to use week in and week out on on 
job, a pair of duplex cutters are worth as 
much as two single cutters would be; the 
economy in time spent shifting and setting 
cutters would amount to more then gener 
ally supposed in favor of a duplex cutter 
This item alone would make the cutter 
cheap at twice its cost. The duplex cutter 








ua PER REY 


ganar 








ter 








ila PER AR A 














JUNE 22, 1893 

also has a wide range of use. It not only 
cuts all gears of same pitch, but will cut 
poth diametral and circular pitches once 
going over; also, will cut both pattern gears 
and standard once going over. The idea is 
that there is an adjustment between the 
cutters; they can be used singly for cutting 
bevel gears and odd pitches. Now as to 
the shape of teeth, I will admit that the 
involute is in general use, and probably 
answers for common and most of gearing 
very well, as a slight variation in cutting or 
sizing makes apparently no difference; but 
it is no better, nor as good a shape for com- 
mon gearing as a more uniform tooth on all 
sizes of wheels. The epicycloidal, of course, 
is a better shape if the proper care and 
pains are taken to produce it and keep in 
place, but the double curve gearing should 
never be used only in the very best and 
most particular places. The relation of the 
pitch line on one wheel to the pitch line to 
its mate is very essential; not so with the 
single curve gear. 

A word in regard to interchangeable gear- 
ing: If Mr. Grant furnishes his trade with 
this sort, 12 teeth to a rack, using 8 single 
cutters, he cannot produce the very best; 
the best can be made only with special cut- 
ters of whatever style may be used ; the in- 
terchangeable system is fit only for common 
ordinary work. R. M. CLoueu. 





Vise Shields, 
Editor American Machinist : 

I see by your issue of May 25th that the 
Newark Machine Tool Works have patented 
a paper shield for vise jaws. Isend youa 
pair of rawhide shields with tin inside to 
protect them from the vise jaws. Those I 
send have been in use for four years. The 
way I make them is to first form the tin to 
the vise jaws, then get a piece of rawhide, 
wet it, and sew it over the tin on the vise 
jaws, and leave till dry. I think this makes 
a very convenient vise jaw, and it is not 
patented. J. A. O'DONNELL. 

Fresnill, Mex. 

[The tin inside, of which our correspondent 
writes, is made as one would make a copper 
shield, the rawhide being molded around it 
when wet, with no seams in it; the raw- 
hide covers the whole of the outside of the 
tin, and when dry retains its shape. It 
makes a very good shield.—Eb. | 





Wants Information. 
Editor American Machinist : 

I should be glad if any of your readers 
with special experience in this line would 
be kind enough to give me some informa- 
tion relative to the best way of boring holes 
for main bearings in milling machines and 
lathe heads when these holes are required 
to be taper. Doubtless the information will 
be interesting to quite a number of your 
other readers. ANGLO-AMERICAN,. 

Patterns for Sprocket Wheels. 
Editor American Machinist : 

Some time ago one of your subscribers 
made inquiry about making a pattern for 
sprocket wheel for link belt. I have figured 
about all the kinds of pitches in existence, 
and can handle tooth gearing, but must ad- 
mit [ have been unable to work to my 
figures and make a satisfactory wheel every 
time. I visited the works where the chain 
was made a number of years ago, and I ob- 
served closely how they tested the chain, 
and it set me to thinking. The chain is put 
together in lengths of 10 feet. It is then 
tested by gauge by stretching to the limit, 
or above working strain, and any weak 
links that break are replaced and tried again. 
Any one having much experience with 
working malleable iron knows there is no 
metal so deceiving as to annealing as malle- 
able. 

When this chain is being tested or 
stretched, some links lengthen more than 
others, and this partly is the cause of 
trouble in making sprocket wheel patterns. 
[ have not had any trouble since I adopted 
the following plan. It is a little trouble, 
but pays big in the end. Say I want to 
make a wheel with 20 teeth. I take 20 
links and fasten them all together, making 
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a circle of them. I turn up a piece of stuff 
in the lathe to just fit snug inside of this 
ring. From this diameter I make my pat- 
tern, allowing for shrinking, etc. By this 
means we get the aggregate diameter and 
safe working one. 

A good test is for one to try and figure 
the diameter needed, or get some expert, 
and you will soon find out like I did my 
figures would lie on sprocket making. By 
this means we get an exceptionally good 


working wheel. W.-2k. DAVIS. 
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The Ellipse. 
Editor American Machinist: 

In my desire not to make my previous 
communication on the ellipse too lengthy I 
omitted the analysis of the construction of 
Figs. 1 and 2, which may be of interest to 
some of your readers. 

The question may very properly be asked, 
What ts the principle of this construction ? 

We learn from the calculus that the radius 

of curvature at the vertex of an axis of an 
ellipse is a third proportional to the semi- 
axes, 
A third 
proportional to the semi-axes is easily found 
as follows: Draw any angle a’ o g, Fig. 6. 
From 0 as a center with radii equal to the 
semi axes draw the ares aa ande ¢’. 

Join ac and draw ec f and a’g parallel to 
ac, of is athird proportional to 0 a and 0 
c; and o g is a third proportional to 0 ¢ 
and 0 a. 

Lay off bh, Fig. 5, equal to of, and from 
h as a center draw the circle through 6 
which represents the curvature at the ex- 
tremity of the major axis. This circle while 
coinciding with the curve ata single point 
b, falls wholly within the ellipse. 

Lay off d k, Fig. 5, equal too g, Fig. 6, 
and from & as a center draw the are through 
d which represents the curvature at the ex- 
tremity of the minor axis. This arc, while 
coinciding with the curve at a point d, falls 
wholly without the ellipse. 

It will be seen then that in order to draw 
arcs which will apparently coincide with 
the ellipse, a radius greater than / } and one 
less than & d must be employed. 

The lengths of these radii are determined 


Let ad be, Fig. 5, be an ellipse. 
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DEVICE FOR TESTING THE SOUNDNESS OF LOCOMOTIVE 


by the construction of Fig. 2, and if the 
question is asked why a e—one-eighth of a ¢ 
—is laid off, the reply is that on testing the 
construction with ellipses of various propor- 
tions, one edghth yields a better result than 
one-seventh or one-ninth. It is possible that 
a fraction, having some other figure but 


unity for its numerator, might be deter- 


mined which would give a result a little 
more accurate; but the draftsman who tests 
will be 
that any further refinement is unnecessary 
F. R. Honey. 


the fraction one eighth convinced 


and inconvenient. 








Device for Testing the 


Locomotive 


Soundness of 
Axles, 
Editor American Machinist : 

In view of the fact that main driving 
axles of locomotives break directly on the 
inner side of hub, and further, before sever- 
ance is complete, the crack or break has 
passed the center of the axle, I would sug- 
gest the use of the following device and its 
attachment for discovering whether such 
break or crack has advanced to this point, 
and the necessity of withdrawing the axle 
from service First drill a 8-inch hole more 
or less in the center of the axle in the direc- 
tion of its length to within an inch of the 
inside of the hub. Then use a smaller drill 
until exceeded the distance 

through the hub by 
an inch or 
This can be done 
with care not de- 
stroying the center. 
If the countersink 
g in center is 


have 


you 


less. 





too 


Fig. 6 small it should be 
enlarged before 
drilling. Then at- 


tach a 15 or 20-ton hydraulic jack to the 
axle by means of clamps and pipe as shown 
in the sketch. A hole can be drilled in 
the jack for the attachment of the pipe. 
It might be well to drill this hole as near 
the bottom of the barrel as possible; it 
should be tapped (fine thread) so that it can 
be plugged when the jack is not used for this 
purpose. With a 15-ton hydraulic jack in 
good working order with a 3 inch ram, it 
should be possible to get a pressure of 4,000 
pounds to the square inch, which pressure, 
I think, would find its way through any 
crack or break in the axle. 

This device can be attached to a locomo- 
tive driving wheel without the removal of 
the rods. MACHINIST. 

Gas Pipe Threads and Taps. 
Editor American Machinist ; 

Lately the foreman of the machine shop 
gave mea blue-print containing a list of 
standard sizes of ‘‘ pipe taps,” ‘“‘tap drills,” 
“number of threads to the inch,” ete., say- 
ing it would be handy in the tool room, and 
thinking myself that it was a good thing, I 
tacked it in a convenient place. Now I 
have cut a large number of 1}” and 14” pipe 
nipples in my time, and have always cut 
114 threads to the inch; and as I was 
making a1} pipe tap lately, I was about 
to gear my lathe to cut 114 threads, when I 
thought Il would see if I agreed with the 
blue print (which was copied from Haswell,) 
and there I found 11 threads to the inch was 
the standard, but thinking the draftsman 
had made a mistake, I called his attention to 
it, and on his comparing it with the book 
found it correct. Now I don’t say Haswell 








AXLES. 


is wrong, but I could not make myself be 
lieve I had been cutting the wrong thread 
for the last ten years, so I thought I would 
look the matter up, and on referring to 
other authors I find some say 11 threads 
and others 11,3%, threads was the standard, 
so by this time I was pretty well mixed up, 
and did not know what pitch to give the 
tap, but I concluded to risk 11 to the inch. 
Now lately one of the men called for a 
13” pipe tap and I gave him the new one 
thinking it would bea good time to try it, 
but he on comparing it with a common 14” 
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plug (which he was going to use in the hole) 
found they did not have the same pitch, as 
the plug was 114 tothe inch. Now what 
I would like to know is, if 11 to the inch is 
the standard for 1}” pipe, why do the manu- 
facturers of taps and pipe fittings cut 114 
pitch; and again, in cutting a thread on a 
tapered piece, should the thread tool be set 
square with the taper or the shank of a tap? 
I have seen them cut both ways, but cannot 
find out which is right. Joshua Rose says 
in cutting a tapered thread as on a pipe tap, 
the tail-stock of a Jathe should be set over, 
for if the taper attachment is used it alters 
the pitch. Now I would like to know if it 
makes any practical difference, and if so, 
how much? 

I hope to hear from some of my brother 
machinists on these few points. P. I. C. 

[The standard pitch of gas pipe threads 
for the sizes named is 114. We believe the 
tool should be set square with the center 
line of the tap.—Ep. ] 


Theory of Injectors, 
Editor American Machinist: 

I note in your issue of June 8th, 1893, 
Mr. Booth’s reply to my criticisms of his 
theory of injectors. 

Mr. Booth has failed to read my criticisms 
carefully, or he would not make such wild 
statements as to what I said or meant. 

In his reply to me, Mr. Booth says, 

‘““T never pretended to gtve correct equa 
tions.” 

If he had put that in his original paper, 
I would never have criticised it. 

I still maintain that any writer who at 
tempts to explain the theory of any machine, 
and then gives theoretical equations that are 
not correct, wrong, and the results 
obtained by the use of those incorrect equa 


does 


tions are wrong and misleading. 

The men who read the AMERICAN Ma 
CHINIST are, I think, competent to under 
stand correct equations, and it is a piece of 
presumption for any writer to assume other- 
wise, and, therefore, to give incorrect equa 
tions in order that he may reach what he 
considers is their low grade of education 
and ability. the man who is not a 
college graduate, or who is not familiar 
with algebra, prefers to have correct equa- 
tions rather than those that are not correct. 
It is better for a writer when discussing a 
theory to omit all efuations rather than to 
intentionally give those that he knows are 
not correct. 


Even 


J. H. KINEALY. 


An Error in Speed 
Kiditor 
‘*Errors in Indicator Reducing Gear,” by 
M. E., was very interesting to me. Doubly 
so when I the author correcting a 
mistake of principle, while he falls into 
equally as bad an error in the previous issue 
of the AMERICAN Macninist. I refer toa 
statement in the first column of page 4 of 
the issue of June 1. 


Variation, 


American Machinist : 


notice 


‘* The variation in speed 
is double, if both pulleys are variable,” is the 
substance of the statement. If the variation 
for one pulley is 38.22 percent. the per cent. 
variation for two pulleys is (138,22)? — 1. 
To illustrate, let 
case (as M. E. does in the indicator gear). 


us take an exaggerated 


Suppose it possible to vary each pulley by 
200 per cent., and take the pulleys (for 
simplicity) of the same size. In the first 
case (minimum ratio) the velocity of follower 
to driveris +. Inthe second case (maximum 
ratio) the velocity of follower to driver is 4. 
That is, the ratio of maximum velocity to 
minimum velocity of the follower is 3? or 9. 
The increase in velocity is 9 1= 8. 


i 


Not long ago some Western train robbers 
stopped a railroad train and run the baggage 
car a mile or two away, when they found 
out that they had stopped a way train instead 
of an express train. 
taken identity. 

an = 


It was a case of mis- 


It makes it bad for army officers, the de- 
cision that they must board themselves at 
Chicago while on detail duty there. Ordi 
nary have to do will 
sympathize with them, 


mortals who this 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN Macuinist will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 87. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. 


il 


What is a Corliss Engine? 

One not versed in matters pertaining to 
the steam engine, and ignorant of just what 
constitutes a Corliss engine, might have 
considerable difficulty in these days to de- 
termine just what a Corliss engine is or was. 
The distinctive features of this engine, as 
built by its originator, were in the form of 
bed ; in having two steam valves at either 
end of the cylinder on top, and two exhaust 
valves at either end below; in its round or 
cylindrical valves, with their oscillating mo- 
tion ; in its wrist-plate motion for actuating 
these valves; and finally in the detaching 
device for enabling the governor to control 
the point of cut-off. Our ignorant visitor 
to the Exhibition at Chicago who should go 
about the power plant there might con- 
clude, not only that any one of these feat- 
ures might be dispensed with, and the 
engine still be a Corliss; but that nearly all 
of them could be discarded, and still the 
name would apply. There are Corliss en- 
gines there that have not the Corliss form of 
bed-plate ; others that have no oscillating 
valves; others that have no detaching de- 
vice; and still others that have no wrist 
plate motion. Usage seems almost to have 
justified the application of the name Corliss 
to any engine which has four valves and 
an automatic variable cut-off. 

The circumstance is certainly a 
tribute to the genius of George H. Corliss 
a tribute which no one interested in him or 
his fame can in the least object to; but it 
is questionable if there is the commercial 
advantage in it for some of those who pay 
the tribute that they think there is. Chas. 
Hl. Brown's engine is certainly as much a 
Corliss as some of those ‘* hyphenated Cor 
liss” engines, which, however excellent they 
may be as engines, resemble the Corliss 
scarcely at all, It is extremely doubtful 
if he would have sold more engines if he 
had called his engine the Brown Corliss. 

Where an engine has some of the features 
now considered essential to good practice, 
and is large enough to make the contract 
for building it amount to something, its 
selection depends usually upon the judg- 
ment of a man who knows what there is 
about it that is the invention of Corliss, and 
what is not. And he also knows what feat 
ures are superior or inferior to the Corliss, 
his choice will much, if any, 
the name the machine 


great 


not be 
which 


and 
affected by 
may bear. 

This is not offered as a criticism of those 
who choose to apply the name Corliss to 
their engines, for we believe it is perfectly 
right for them to use the name if they think 
the engine embodies Corliss features, and 
should properly be classed as Corliss. We 
are only calling attention to what is grow 
ing to be a somewhat curious feature of the 
engine business, 

Ethically it is certainly much superior to 
the course of those who, adopting the feat- 
ures originated by others, carefully avoid 
giving any credit for them whatever, either 
in the naming of the machine, or in any 
other way. 
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Progress and the Mechanic Arts, 

The part that the mechanician plays in 
the world’s progress is well exemplified in 
instance of the modern transatlantic 
steamship. And the fact that each succeed- 
ing effort represents an advance over pre 
ceding efforts, shows that the end is not 
yet. When the “ Paris” and ‘‘ New York’ 
made their appearance it looked as if little 
more could be hoped for, but very soon 


the 
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comes the ‘‘Campania” eclipsing every- 
thing that had gone before, but no doubt 
soon destined to be left in the rear through 
the increasing sum of mechanical and engi- 
neering skill. Thirteen or fourteen knots 
per hour was, not so very long ago, thought 
to be the limit of steamship speed. Now, 
no one is rash enough to fix a limit; and 
comfort and elegance of the appointments 
have kept pace with speed. 

In considering such a work as the ‘‘ Cam- 
pania,” we are apt to associate everything 
with the name of the designer, as if to him 
belonged all the credit, just as we give the 
general in full command all the credit for 
battles won. Nothing could be farther 
from the truth. The ‘‘ Campania” is per- 
haps the best example—certainly one of the 
best examples—in existence of mechanical 
and engineering skill and progress. It re 
presents not the work of one or a dozen 
men, but the skill and inventive genius of 
thousands, which has made possible such a 
result. Great credit is due those who were 
able enough to collate, so to speak, the 
knowledge of the many, and to put it to 
harmonious use, but the knowledge and the 
skill in such matters, contributed by the 
many who have perfected themselves in the 
details that have been aggregated in the 
‘‘Campania,” making of her such a remark- 
able example of human skill, is at the bot- 
tom of the success attained 

The original engineer, we must assume, 
took the materials furnished by nature and 
bent them to his use, according to his needs 
and ability. The modern engineer takes, 
largely, the products of others—the crys- 
tallized thoughts of generations—and adapts 
them to the purposes in view. Nothing 
but praise should be accorded the skill and 
knowledge that can accomplish this; it is 
knowledge and skill of a high order in many 
instances, but it does not alter the fact that 
the possibility of such a vessel as the ‘‘ Cam- 


pania” is due to the working of many 


minds; is an embodiment of the knowledge 
of the many. This most remarkable of 


modern steamships is not the work of the 
architect, the engineer and the mechanic—it 
is the work of architects, engineers and 
mechanics. 

Comparing the ‘‘Great Eastern ” with the 
‘*Campania” gives a very fair idea of the 
advances that have been made in the 
mechanic arts within a few years. The 
former was a great failure, not because of 
lack of ability of her designer, but because 
there was not enough collateral skill and 
knowledge from which he could draw. The 
latter is a correspondingly great success, be- 
cause that collateral skill and knowledge is 
now at hand. And the ‘‘Campania” will 
be eclipsed because the sum total of knowl- 
edge of the mechanic arts is being rapidly 
added to rather than because some abnor 
mally smart designer of steamships will 
arise. It is a question of universal know] 
diversified as it is sure to be, that 
brings about great progress. Such progress 
is one of the best of arguments in favor of 
the higher education of the masses. 

——_—_eg>o—__—_—_ 

Every few days some friend of the AMER 
IcCAN MACHINIST writes us expressing his 
regard for the paper, and asking us, as a fa- 
vor, to send a specimen copy to the address 
of some friend of his, who, as he thinks, 
would be likely to appreciate such a paper, 
and to become a regular reader of it. <A 
case in point at the present moment is an 


edge, 


English subscriber’s request that we send a 
specimen copy to a firm of engineers, friends 
of his in South Africa. Now we would 
like to say that in such cases the favor is a 
mutual one, and that any reader who desires 
to extend the influence of the AMERICAN MA 
CHINIST has only to give us the address of 
any friend, in any part of the world, in 
whose hands he would like a specimen copy 
placed, to have his wish gladly complied 
with. 
~ 

The day of wooden shops and factories is 
fast departing, iron largely taking the place 
of wood. The building of iron shops has 
been brought so near to a science that a man 
can, as Chordal would say, be measured for 
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a shop very much as he would be measured 
for a suit of clothes, and with just about 
the same consideration for his pocket-book 
And he can come mighty near getting jt 
‘Saturday night” at that. It is a con 
fortable way of getting the shop, and makes 
a good business for the manufacturer. It js 
one item in the general line of a division «| 
labor that prevails so extensively at o! 
present time. 
— -— +>e ——— 

The wisdom of the policy of the govern 
ment in offering a bonus for speed of crui 
ers and warships in excess of that called fo. 
in the contract is made apparent in ver; 
nearly every trial trip of a government 
vessel. Asa matter of course, the builders 
are desirous of getting as large a sum 
possible, and to that end may be depended 
upon to spare no pains. They quite gen 
erally make a very nice sum indeed, which 
is good for them, and they secure to thy 
government a better class of vessels th 
would otherwise be the case, which 
still better thing for the government. 


gFIONS im AND) 


ues Je nsieRs 


itn of general interest relating to subjects «i 
cussed in our columns will receive attention in 1) 
department. The writer’s name and address shoul 
always accompany the question. Neither correct initi 
nor location will be published when there is a reques/ to 
that effect. If questions are enclosed with a busines 
communication, they should be written on a separat 
sheet. 
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‘New ¥ “ork, writes: a 
inform me how I can mark my hardened 
square and other tools. What kind of acid 
are used? A.—Use pyroligneous acid, 4 
parts; alcohol, 1 part by measure. Mix and 
add 1 part double aquafortis. 


(304) N. W. M., Philadelphia, Pa., writes 
Kindly inform me what books treating on 
steam and the steam engine are suitable for 
a person who knows nothing about them 
A.—‘ Elementary Manual on Steam anid 
Steam Engine,” by Professor A. Jamieson, 
we believe will suit your purpose. 

(805) G. T. H., New York, writes: Pleas: 
give a receipt for a lacquer to be used on 
brass castings after they have been finished 
A.—A lacquer for dipped work may be mad 


(303) H. H., 


thus: Alcohol, 12 gallons; seed lac, 9 pounds 
‘turmeric, 1 pound to the gallon; Spanish 


saffron, 4 ounces; the latter may be omitted 
if the lacquer is to be very light. 


(306) J. A. M., Chicago, Ill, writes 
Kindly inform me how to lay out the teeth 
of gears especially in regard to obtaining 
the radii for the curves of the profile. | 
saw it used but forgot that part. .A.—See 
page 6 in our issue of April 27, current 
volume. For accurate work we should ad 
vise you to study the articles on Odontics, 

G. B. Grant, commenced in our issue of 
April 17, 1890. 


(307) H. S. R., Newark, N. J., writes: | 
wish to build a cannon of gun metal, 1-inch 
bore; it will not be a breech loader. Kindly 
give me information as to its proportions, as 
I wish it to be perfectly safe, and also of 
good appearance. A.—Cannons are dan 
gerous things to fool wjth, and we would 
therefore advise you not to attempt to build 
one, but to buy one of a manufacturer who 
can give a guarantee of its safety. 


(808) G. E. B., Lynn, Mass., asks: What 
is the difference between a segment and 3 
sector? I have had an argument and am 
anxious to know the definitions of each 
word. A.——-This is another case in which 
time is wasted in argument, as any —. 
ence of opinion on Tabiects of this kin 
could be settled in less than two minutes “ \ 
referring to a dictionary, or to an elemen 
tary geometry. A segment is a part of a 
circle included between an are and its ¢ mond 
A sector is a part of a circle included by : 
are and the two radii drawn to its ceatent i 
ties. 


(809) B F., Detroit, Mich., writes: Pleas 
inform me how to prevent grain marks from 
showing in cast iron crank-shafts after thes 
have been finished in the lathe. The shafts 
are from 2to 4 inches in diameter. A 
These could be prevented from showing by 
slightly hammering the surface before tli 
final finishing cut is taken, but we shou'd 
not advise you to do so on crank-shafts 
The best way is to have the shafts cast of 


suitable iron, and the marks which mis 
show after finishing will do no harm. 


Please give me some advice in regard 
crank-pins; they are far from round when 
finished. .4.—We suppose you refer 
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pins cast to the cranks; the only advice we 
ean give is to balance the cranks and shaft 
th roughly in the lathe, then with proper 
care in turning the pin you should obtain 
satisfactory results. 


310) G. P. G., Findlay, Ohio, writes: I 
have a boat 22 fe et long, 44 feet wide and 2 
feet deep, of good model. Kindly inform 
me what size of engine will be required to 
run it. Steam pressure 100 pounds. A.— 
Diameter of cylinder, 24 inches; stroke, 3 

ches. 2. Please give size of ports, di- 
ameter of piston rod, diameter of shaft, 

eth and diameter of connecting rod, di- 
uneter and pitch of propeller. A.—Size of 
steam ports, 1x8; inch; exhaust port, 1x 

h; diameter of piston rod, @ inéh; di 

eter of shaft, one inch; length of connect 
ing rod, 74 inches; diameter at neck, § inch, 
diameter of propeller, 14 inches; pitch, 24 
inches. 


311) J. B. L., Charleston, S. C., asks: 
How ean I find the angle in degrees of 
different tapers? For example, how many 
degrees are there in the angle formed by 
the two lines a 4 and / e¢, the line a } being 
12 inches long, and the line ac perpendicu- 
lar to ais § inch long? A.—Divide the 
length of a e by the length of a 6, the 
quotient will be the tangent of the angle. 


paid aoe 15 
rhus, remembering § = .875, we have 12 
03125 for the tangent. Look for this 


tangents, sines, etc., 
pocket-book, 
you will find 
in this 


in a table of natural 
given in any good engineers’ 
and opposite to this number 
the number of degrees in the angle; 


case, 1 degree and 47 minutes very nearly. 
2. How can , 
the 


I find 
number of 
cubie inches 
ina piece of 
round iron 1 
inch diam- 
eter and 10, : ‘ 
inches long ? 
A,—Multiply the area of the circle 1 inch in 
diameter in square inches by the length of 
the bar in inches, the product will be the 
number of cubic inches; in this case we 
have .7854 x 10 = 7.854 cubic inches. 


(812) C. M., Cincinnati, Ohio, writes: The 
accompanying sketch shows a train of gear- 
ing driven by a pulley. Will the speed of 
the gear with 22 teeth, rela- 
tively to that of the gear 
with 88 teeth, be increased ia 


by putting the 24 toothed = 
wheel in place of 26 toothed — 
wheel and the latter in place 

of the former? A.—No, the |_| iso} inal | 
speed of 22 toothed gear will Biwa 


be decreased. With the 
rears aS shown in the sketch 














the 88 toothed gear will make ‘Ss 
26 x 24 
4 = .0824 of a revo- 
86 X 88 : 
lution duringthe time the = 
pulley makes one revolution 
and the 22 toothed gear will » 
) . 3 
make —— = 1.18 revolu 
99 


tions in the same time. With the change 
as you propose the relative speed of 88 
toothed gear will not be changed, but the 
speed of the 22 toothed gear will then be 


- 1.09 revolutions. 
(313) J. R. R., Troy, N. Y., writes: Please 
answer the following: What weight of 


steam will one pound of water make? A. 
One pound of water will give one pound 
of steam, 2. How much water will it take 
to condense it? A.—That depends on the 
temperature of the steam, of the cooling 
water, and of the hot-well, or receptacle 
into which the air pump delivers the pro- 
ducts of the condenser. Let 7',; be the tem- 
perature of the steam; 7’, the temperature 
of the cooling water, whose quantity in 
pounds is QY; 7, the temperature after con 
densation or that of the hot-well. We then 
have, 
1,114°+- (0.8 x 7’) —T, 

T, — 7) 
‘To show the application of this formula, we 
will take the following example: Find the 
amount of injection water required for an 
engine exhausting the steam at a tempera 
ture of 198°, the temperature of the injec- 
tion water is 60°, and the temperature of 
he hot- well is to be 120°. 
1,114” + (0.38 & 193°) 

120° — 60 
17.53 pounds. That is, the amount of in 
jection water is 17.53 times the weight of 
the steam for this particular case. For 
further information on this subject see 
‘Manual of Marine Engineering,” by A. E. 


Q 


9 
Oo 120 
c 


Seaton, from which the above has been 
taken. 
(814) E. P., , asks: Will a 12x20 


engine cutting off at } stroke run a barge 


100 feet long, 40 feet beam, and drawing 8 
nches of water, up the Mississippi River at 


AMERICAN 


the rate of 5 miles per hour? If so, at what 
speed sonia the engine be run? A.—Your 
question is a very indefinite one; you have 
not given the boiler pressure, velocity of 
current, nor the form of the hull; but on 
general principles we should say that the 
engine is large enough for the purpose. We 
should run the engine at a rate of 150 revo 
lutions per minute. 2. I intend to use a 
paddle wheel at the stern. What should be 
its diameter, and at what speed should it be 
run? A.—We should make the mean di 
ameter of the wheel, that is, from center to 
center of floats, 8 feet; for a current of 5 
miles per hour, it will have to run at the 
rate of about 44 revolutions per minute. 3. 
I intend to drive the wheel by means of a 





chain running over sprocket wheels. What 
should be the size of the chain? A.—That 


depends on the diameter of the sprocket 
wheels; if the chain is to run at a speed of 
440 feet per minute, the aggregate area of 
the cross section of the chain or chains 
should be about 1} square inch. Of course, 
the foregoing items are, for the want of 
sufficient data to base the calculations on, 
approximations only, but will serve as a 
guide in designing the machinery. 


(315) F. C., Montreal, Canada, writes: I 
intend to take up mechanical drawing as a 
profession, but I do not know how to pro 
ceed, as I cannot go through a college 
course on account of the lack of means. 
Consequently I concluded to get your ad 
vice as to what course I should pursue. 
Could I learn it out of books ?. If so, which 
books would you recommend? A.— You 
“an learn this from the instructions given 
in the papers treating on practical drawing 
which were published in the AMERICAN 
MACHINIST a few years ago. We can fur 
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5.25 feet. Any scale may be used for this 
purpose. Through the upper end of the 
vertical C draw a_ horizontal line, and 
through the lower end of the vertical draw 
a line parallel to the end ¢ of the truss rod, 
intersecting Band thereby completing the 
triangle, as shown in Fig. 2. Let us assume 
that we find, by measurement, the side B 
to be 14 feet long, and the side 7'14.95 feet 
long. The length of 7 will now represent 
the tension in the truss rod; the length of 
Bb, the compression in the wooden beams, 
and Ca compression equal in amount to the 
reaction at ¢ (23.33 tons). The stress in the 
rod 7’ will be just as much greater than that 
represented by Cas 7’ is longer than C 

hence the stress in the truss rods 7’ will be 








Fz <x 23.38 66.25 tons. There are 4 
truss rods, 
66.25 16 
4 
tensile stress in these rods should not exceed 
10,000 pounds per square inch, hence the 
cross-sectional area of each rod should be 
33,120 
10,000 
sponding diameter is nearly 24 inches. For 
a moving load, such as we have in this case, 
two diagonal braces e and /, as indicated by 
the dotted lines which we have added in the 


stress in each will be 
The 


hence the 


56 tons, or 38,120 pounds. 


inches; the 


ww 


dl square corre 


sketch, will be required. Now let us ex 
amine the strength of the wooden beams; 


we assume that there are two of them. 
Since the span is divided into three equal 
parts, we need to take into consideration one 
section only, that is, we assume that we 
have to deal with a beam 14 feet long sup 
ported at the ends and loaded in the middl 
with % 17.5 tons. Under these con 
ditions, the upper side of the beam will be 
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nish all these numbers. A draftsman re 
quires to know more than simply making a 
drawing, hence we should advise you to 
follow the course given in our issue of 
February 19, 1891. 2. Could I get a posi- 
tion as tracer in the United States, and learn 
it in that way? A.—You may obtain such 
a position, but that depends more upon 
good luck than anything else, as these posi 
tions are generally sought and taken when 
a vacancy occurs. We should advise you 
to stay where you are, and start as an ap 
prentice in a machine shop, so as to get 
practical experience, as all good dr: iftsmen 
should have, and devote your leisure hours 
to study. When you have progressed so as 
to have sufficient confidence in your own 
ability to make ordinary or simple designs 
and drawings, you will undoubtedly meet 
with opportunities to enter the drawing 
room. 


(816) E. M. G., Montpelier, Vt., writes: 
We are designing a traveling crane which is 
to lift 85 tons; its type is shown in Fig. 
We cannot find a rule or formula by which 
we can calculate the strain on the truss rods, 
of which there are four. The main timber 
is 12 inches deep and 14 inches wide, hard 
pine, and the end fastenings and posts are 
very heavy. Please give a rule by which 
the size of the truss rods can be computed, 


also the distances /, x, y, andd. A.—The 
distance 1 depends entirely on the space 
which the crane has to span. In what fol 
lows we shall assume it to be 42 feet. The 


distance y, that is, the length of the struts, 
is to some extent arbitrary—we should make 
it 4 of the span; hence for the length of 
struts we have 42 ».25 feet. The distance 
r should be 4 of 1, 4 14 feet, leaving 14 
feet from the center of each strut to the end 
of span. To find the stress in the truss rod 
t, we proceed as follows: Assume that the 
weight to be lifted (35 tons) is concentrated 
ona single point a directly over the center 
of the left hand strut, the first step will be 
to find the reaction at c. To do so, multiply 
the distance from a tod by the weight to be 
lifted, and divide the product by the length 


9 Qr 
of span L, thus a : a 23.33 tons, 
which is the reaction at c. Now lay off a 


vertical line, as shown in Fig. 2, and make 
its length (equal to the length of the strut, 
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compressed, and the total amount of com- 
pression will be that due to the load, and 
that due to the truss rods. The total amount 
of compression in a wooden beam on its 
upper fibers should not exceed 1,100 pounds 
per square inch. The compression due to 
the load is found by the following formula: 
15x W 

4 d* 
in which S is the compression on the upper 
or outer fibers, W the load in pounds, / the 
length of the beam in inches (168 inches in 
this case,) its breadth in inches and ¢ its 
depth in inches. The breadth and depth as 


S 


given are 14 and 12 inches respectively. 
Substituting for the symbols in the formula 
their values, we have: 
g — 1:5. X 175 X 168 _ sa tong 
14 x 129 
or 4,360 pounds per square inch. This 
shows that, even without taking into «ac 


count the compression due to the truss rod, 
that the compression is four times greater 
than it should be, and consequently the 
beam is not large enough. Now let us con 
sider the strength of a beam 19 inches wide 
and 28 inches deep. Applying the last 
formula, we have: 
re 1.5 * 17.5 « 168 296 ton, 
19 x 28? 

or 592 pounds per square inch. The com 
pression due to the truss rod is represented 
by the line B in Fig. 2, and the amount of 
this compression is as much greater than 
the reaction at ¢, and represented by the 
side ( of the triangle in Fig. 2, as B is 
longer than C. Now BP is 14 feet long, and 
C is 5 25 feet long, and the latter represents, 


as we have seen before, 23.33 tons, hence 
the compression due to one truss rod is 
4 < 23.33 62 tons, or 124,000 pounds. 
5, 25 


But there are two truss rods to each beam, 
hence the total compression in each beam 
due to the truss rods is 248,000 pounds 
This is distributed over the cross-sectional 
area of the beam, which is 19 « 28 §32 
square inches, hence we have a compression 
of 248,000 166 
532 

consequently the 


pounds per square 


inch; total compression 


will be 592 + 466 
inch, 


and since this is inside of the limit of 


1,058 pounds per square 


9 





that a beam 
right. Of course, 
anything for the 
rods, beams, ete., but 
this can be easily made after all the details 
have been roughly worked, so that a close 
approximation of the weight can be made. 
For any other span the same rules and 
formulas as given above are used. 


1.100 pounds, we conclude 
19 x 28 inches is about 
we have not allowed 
weight of the truss 
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insertion under this head. About seven words makea 
should be sent to reach us not later than 
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Grant's gears, Lex’n, Mass., & Phila. Pa. See p. 11. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
Air Hoists, Frank Richards, Box 3686, N. Y 
6-Spindle Turret Drills. A. @. Quint, Hartford, Ct. 
Milling Machs. Kempsmith M. T. Co., Mil., Wis. 
‘* Bre udley" s Power Hammers, the best in the 
worid, Bradley & Co., Syracuse, N. Y 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. J. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St , N. ¥. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.,N.Y. 
Pulley lathes, most efficient offered. 
A Shiple \ Mae hine Pool Co 
$5 gauge —] speed weil all changes of eng’s, 
mach'y,ete. G. T. MeL. & Co., 120 Fulton St.. Boston 
Air Compressors for every possible duty. Clayton 
5 es 


20 siz es, 


The Lodge 
, Cincinnati, O. 


\ir Compressor Works, 43 Dey Street, 
For Cypress Tanks and Vats, address Ww . E. Cald 
well Co., Floyd and Main Streets, Louisville, Ky. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

“Shapers (Double Triple Quick Stroke *’) 
Trade Mark. 
Gould & Eberhardt, Newark, N. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

Most sensitive and durable Damper Regulator 
made; works within one pound. Send for cireular 
I. Kieley, 11 W. Thirteenth Street, New York. 

For the Latest Improved Diamond Prospecting 
Drill address the M. C. Bullock Mfg. Co., corner 
Canal and Washington Sts., Chicago, HI. 

Improved Duplex and Special Gear Cutters in 
stock and to order: Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 

12-inch breech-loading rifled mortar & mounting, 
w'ght 118.000 Ibs , front Gov't B’ld’g, World’s Fair; 
des’n on applica’n. Builders Iron F’dry, Proy., R.1. 

‘Pumping Machinery.”” New book, 450 pp, 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears 
Gould & Eberhardt, 


Something new in name plates; ‘oxidized alumi 
num"; write for sample. Finest castings in the 
world, made by patent pressure process. Passaic 
Art Casting Co ,35 Warren St., New York 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
111 Broadway, New York 
Send for Brief History of Patent Legislation 


Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co,, Elizabethport, 
N. J.. who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record gauges, ete. Location and equipment well 
adapted for tleavy Steamship Repairs. 


Newark, N. J 


De Lamater Screw 


* Binders for the AMeritcAN MACHINIST. Two 
styles the “Common Sense,’’ as heretofore sold by 
us and mailed toany address at $1.00 each, and the 
“New Handy,” mailed at 50¢, each, The former 
has stiff board covers, while the latter has flexible 
covers with full page opening fiat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PUBLISHING Co , 208 Broadway, New York. 


ss indi icator Practice and Steam Engine Economy.” 
By F Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid, Published by John Wiley & Sons, 53 East 
fenth Street, New York, 


-_ —— 
Impressions of the Great Fair. 
By permission we make the following 
extracts from a private letter to the editor, 
which gives some of our well known cor 
respondent’s views in regard to the Colum 
bian Exposition 

general wil) 


Ina the Chicago Exposition 


is big > it 


from certain 
venutiful—beautiful 
in many 


is awfully big; and 


points of view, it is | 


almost beyond comparison points 


Asa picture or a group of pictures it can 
hardly be rivaled any where. 

When we 
Fair was in 
pleteness, only equaled by the crudeness of 


reached here May 20th, the 


a stupendous state of incom 


the art embellishments, An almost incon 


ceivable amount of money has been ex 


pended for architectural effects on the 


exterior of the these are 
but as 


it is all 


buildings, and 
a distance, 
that 


undeniably impressive at 


we approach the approachable 
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‘““make believe” is too apparent. 
and buffaloes that would be good bears on a 
mountain, and good buffaloes at long range 
on the prairies, become blotches when set 
upon the piers of a bridge ten feet away. 
When one has seen the architectural display 
at a distance, he has certainly seen the best 
of it. It is all, or practically all, outside 
show. Aside from the Government Build- 
ings, and the Woman’s Building, the others 
inside, compared with the Paris Exposition, 
are, to say the least, crude, except the 
Administration Building, which is consid- 
ered the gem or display piece. There has 
been made a milk and-water attempt at 
decoration on the inside of the Administra- 
tion Building, but comparing it with the 
gem of the Paris Exposition, the one is a 
big barn—a very big barn—made of bass- 
wood and whitewashed, compared with the 
mahogany, French 


Bears 


other as a house of 
polished. 

The main buildings, that is, Manufactur- 
ers’, Mining, Electricity, Transportation 
Buildings and Machinery Palace, are inside 
simply whitewashed State Fair buildings, 
and the whitewash, called paint, put on 
with a hose, is already rattling off on the 
exhibits, so that canopies will soon be the 
rule, 2s in the French and Spanish sections 
in the Manufacturers’ Building, completely 
covered, so that when in their sections, 
nothing is seen of the great roof that pro- 
tects them from the weather. 

The great room in the center of the Manu 
facturers’ Building, the largest by several 
feet ever seen, does not have that impressive 
effect or grandeur that so struck one at 
Paris. The numerous, 
much nearer together, and frail in appear- 
ance, compared to the great ribs in the 
French Machinery Hall. This, I think, 
could have been greatly improved by the 
proper use of color, but think of the great 
spans of iron work left in the regulation 
iron paint color, with rafters and boards 
coated with a yellow whitewash squirted on 
with a hose, compared to the decorated 
arches, ceilings, tinted iron and terra cotta 
paneling in the corresponding building in 
Paris. But it’s big beyond comparison; a 
room that a half-dozen of the largest build- 
ings in New York could stand inside of, is 
not to be laughed at, and counts awfully in 
size where size Remember now, 
when I say it does not equal the Paris roof 
in grandeur, I also say it’s bigger. 

Of the hundred or two smaller buildings, 
nearly all are fine, and certainly those of 
the States are what the citizens of each 
State have reason to be proud of as has, 
too, the government of its building, and its 
display. The little Puck building is the 
real gem, and the one thing that reminds 
one of the Paris Exposition. 

The general arrangement of the grounds 


trusses are more 


counts. 


is on a grand scale, but as yet lacks that 
which our people do not half seem to ap- 
preciate, and that is, gardens and lawns. 
Large patches of sand and gravel furnishing 
dust for the winds from the lake to play 
with, make too much of a nuisance, which 
lawns help to prevent in two ways—by re- 
ducing the amount, and by the grass catch- 
ing the dust. 

The lagoons, besides adding beauty and 
furnishing pleasant boat rides, give ventila- 
tion, with the only drawback, that they 
make long and tiresome walks from building 
to building. The rolling chairs, the boats, 
and the intramural railroad help to a cer- 
tain extent only. 

The facilities for getting to and from the 
grounds, at least for the present, meet the 
demands, and will probably for a much 
larger attendance than has as yet put in 
an appearance. The hotels, and the 
100,000 rooms, within ten minutes of the 
Exposition grounds, are not one-tenth occu- 
pied, nor the innumerable restaurants with 
bottom price rates troubled by excess of 
custom. 

In fact, it is easy to get rooms within 
walking distance at a dollar a day, and 
meals cheaper than in most cities in the 
country. Now is the time to go and see 
the show at its best, for although it may be 
some weeks before all the exhibits are in 
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order, there is more than can be seen and 
remembered by one person. The ten days 
we were there showed wonderful progress 
towards completion. It is better to go now, 
while there is a chance to see a few things 
without having to look over a dozen heads, 
than to view at a distance. Exhibits are 
cleaner and exhibitors more ready to explain. 

Of course you are to go; everybody who 
can afford it and has the physical strength 
cannot afford not to go. And as to the 
sights, if one is so constituted as it seems to 
me a large majority are, and possesses that 
spirit which passes for patriotism, believing 
nothing is done as well elsewhere as here, 
and nothing right unless done as we do it, 
he can find abundance for his admira- 
tion, and enough, by confining his visits 
wholly to the American exhibits, to be con- 
firmed in the justice of his convictions. 
And, too, if he is looking among the foreign 
exhibits to see what he can find fault with, 
can find plenty of that; or if he looks 
among the machinery to find what has been 
copied from America, and assumes that all 
that is like ours has been copied from us, 
instead of by us, he can find plenty of it. 

But there is another side to this question, 
and that is, how many are there who want 
to see and learn what other countries can 
do, and do do, that we do not and cannot 
do? I know you will, and a few others, 
but whether there are so few of us that we 
are simply the cranks, or whether you can 
put it in some way to get people to look at 
the work as work, regardless as to who did 
it, is what one is bound to question after 
noting what I have seen and heard 
marked here and elsewhere. 

I have already said so much that I will 
have to defer telling you of the exhibits 
themselves until another time. 

Joun EK. Sweet. 
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Hydraulic Portable Riveting Machine. 
In our issue of April 20, we illustrated 
some hydraulic riveting machines, attribut- 
ing, through a misunderstanding, their 
manufacture to the Niles Tool Works. This 
was corrected in our issue of April 27, by 
placing the credit of manufacture where it 
belonged, viz., to the Morgan Engineering 
Company. Since then we have received two 
letters in relation to this subject which we 
give below, premising that the first was prob- 
ably written before the correction referred 
to above had been noticed by the writer, 
which accounts for his reference to 
wrong company in several places: 


the 


Editor American Machinist: 


The source of the ‘‘ Nile” was for many 
years doubtful. No such doubt can exist 
as to the source of the illustrations of the 
hydraulic portable riveting machines made 
by the *‘ Niles” Tool Works Company, of 
Hamilton, Ohio, and described in yours of 
the 20th April last. 

I inclose you photographs and woodcuts, 
many of them fifteen years old, which will, 
I think, convince you that the Niles Tool 
Works have ‘‘ brought out” as their own 
inventions, very accurate copies of machine 
tools made on my systems, and I should not 
have troubled to notice the Niles Tool Com- 
pany’s action—which is after all a very 
common compliment—‘‘imitation being 
the sincerest form of flattery,” but that the 
article is so written as to carry the im- 
pression that they made all the hydraulic 
machine tools for the Pennsylvania Railroad 
Company’s shops at Altoona. This is not 
so, as their machinery was made at Glou- 
cester, England, by Messrs. Fielding & 
Platt; it is probably because this firm can, 
to my knowledge, deliver such work into 
the States, not only as cheap, but, I believe, 
cheaper than it can be made in the States, 
that neither their name nor mine has been 
mentioned in the information given by the 
Niles Tool Company to you. 

Hardly any of the more recent improve- 
ments in detail, which have been introduced 
by Messrs. Fielding & Platt and myself into 
this class of work are shown in the illustra- 
tion in yours of the 20th April, for like the 
Chinese tailor, who when told to copy a 
pair of trousers did so, holes and all, so I 
see the Niles Tool Works Company in the 
illustrations given to you, have copied our 
wood cuts so closely that a number of details 
long ago abandoned are shown as new. 

Yours obediently, 
RaLpuo Hart TWEDDELL. 
14 Delahay street, Westminster, London, 
S. W., England, 
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Editor American Machinist : 

We observe in your issue of April 20, 
illustrations and description of hydraulic 
portable riveting machines brought out by 
the Niles Tool Works Company, Hamilton, 
Ohio, and also ‘‘A Correction” in your 
issue of 27th ulto. 

The hydraulic machine tools at the new 
shop of the P. R. R, Altoona, were made 
by us to the order of the Morgan Engineer- 
ing Company, Alliance, Ohio, who were at 
that time licensed agents and manufacturers 
of Tweddell’s system in U.S. A. 

Yours faithfully, 
FIELDING & PLATT. 

Atlas Iron Works, Gloucester, England. 

~~ mmpe 

Association of Foreman Blacksmiths. 

We have received the following with a 
request that we publish: 


GLADSTONE, MINN., June 11, 1893. 

At a casual meeting of several foreman 
blacksmiths, the subject of forming a 
national association was discussed, and the 
undersigned were directed to correspond 
with foreman blacksmiths throughout the 
country to ascertain their views on the sub- 
ject. 

It is not intended to form a labor organiza- 
tion, so-called, but an association such as 
that of the master car builders, for mutual 
information, improvement and benefit. 

The suggestion is made that if the propo- 
sition is favorably received, a meeting of 
those who are able to attend be held in 
Chicago at some convenient date during the 
World’s Fair. To that end will you please 
write me at your earliest convenience how 
the proposition strikes you, and, if favorable, 
whether or not you could attend such a 
meeting. If a sufficient number of favora- 
ble responses are received a meeting will be 
appointed and notice thereof sent to you. 

Yours respectfully, 
J. J. THORNTON, 
C. H. WiLLiaMs, 
WwW. :G, 
GEORGE F. HINKENs, 

Committee. 
Please address replies to 

Gro. F. HINKENs, 

Gladstone, Minn. 


Loris, 
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“Oxidized” Aluminum Name Plates. 


The Passaic Art Casting Company, 35 
Warren street, New York, has brought out 
as an article of manufacture something that, 
so far as we know, is new in name plates 
for other The 
plates are of “ oxidized” aluminum, giving 
a dark background, while the faces of the 
letters and other raised parts are bright and 
may be highly polished if desired. The 
contrast between the background and the 
The letters 
and any designs that may be on the plates 


machinery and articles. 


light surfaces is very pleasing. 


cast remarkably fine, making it possible to 
use the most delicate letters and designs. 
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A pulp-muill is to be built at Wilmington, Vt. 


At Bowie, Tex., C. H. Thompson and George L. 


An extract factory is being erected at Bristol, 


Tenn. 

Healey & Brown’s factory at Raymond, N. H., 
will be enlarged 

The Union Wire Goods Co., of Covington, Ky., 


has been formed. 
George West's Mill, Ballston, Spa, 
have an addition 


BN; Ey 3 £0 


G. P. Clark is to build a mill at 
Conn., 46x50 feet. 


Windsor Locks, 


The Luger Machine Co., of St 
formed, at $50,000, 


Paul, Mini., has 


Southport, Conn , is to have 


from Bridgeport, Conn 


an electric railway 


Contracts for a large finishing mill to be erected 
at Greensboro, N. C., are let. 

The Lockport (N. Y. 
to double the capacity of its plant 


Paper Company proposes 
Articles of formation have been filed for the Los 
Angeles (Cal.) Tron and Steel Company 

The Lookout Boiler Works, of 
renn., is making additions to its plant. 


Chattanooga, 


The Kenning Hardware Co. has been formed at 
Chicago, I1l., by Charles W. Kenning and others. 
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The Brooklyn (N. Y.) Tube Bending Company, 
of Brooklyn, N. Y., has been organized by Ed. | 
Tucker. 


The mill at Roanoke, II1., is being repaired, and 


will be refitted throughout with the latest n 
chinery. 
The B. Hoffman Manufacturing Company, Mj! 


waukee, Wis., has been organized, with a capita] 
of $75,000. 

Tne Turnbull & Cullerton Metal Lath Company, 
of Chicago, Ill, capital stock, $50,000, has be« 
chart red. 

The Moswansicut Mfg. Co., of Scituate, Mass 
will erect an addition of brick construction 100x 
and two stories. 

A. B. Austin, of Fort Wayne, Ind., will erect 
new machine shop, a foundry, a boiler shop, and 
blacksmith shop. 

The works of the Bridgeton Iron Company, of 
Bridgeton, N. Y., are being enlarged, owing to 
increased demand. 

Sweeny, Murphy & Hickey, sash manufacture 
have been organized as the Mechanicsville (N.Y 
Manufacturing Co. 

The Shamokin Car Works Company, of Shamo 
kin, Pa., contemplate the erection of an additions 
shop 274x103 feet in size. 

At Portsmouth, Va., endeavors are being ma 
to form a $100,000 stock company for the purpos 
of building a cotton mill. 

The Wausau (Wis.) Wagon Supply and Too) 
Company has been formed, with a capital stock of 
$100,000, to build a factory. 

The Bethlehem (Pa.) and Catasauqua Traction 
Co. has been chartered. J. K. Page and J. J. Cok 
man, Allenton, Pa., are interested. 

At Frankiin, Mass, A. D. Thayer will put up a 
yarn- mill west of his present factory. The building 
will be two stories high, and 50x90 feet. 

The Springfield (Ill.) Canning Works has filed 
papers with the Secretary of State certifying to an 
increase of capital stock from $15,000 to $25,000. 

The Rome (N. Y.) Locomotive and Machin 
Works have beeu formed, with $150,000 capital 
stock, by Thos. K. Stoyker and Edward Comstock 

Miller & of Brooklyn, N. Y., have been 
organized to manufacture cigar boxes. Capital, 
$30,000; and directors G. Miller and H. F. Gebring 


Co.,, 


The Roanoke (Va.) Carriage Works have been 
organized with a capital stock of $25,000. E. R. 
Spencer is president and G. O. Marshall treasure: 

The Electrical and Mechanical Manufacturing 
Company, of New York, has been organized. 
ital, $15,000, and directors, H. B. Oakman 
others. 


Cap 
and 


The Indianapolis (Ind.) Paper-mills Company has 
been incorporated. The capital stock is $25,000, 
and the incorporators are J. Lindsay and S. E 
Urmston. 

The Clearfield (Pa ) Mfg. Co , with capital, $25, 
000, has formed to manufacture any article from 


metal; incorporators, T. H. Forcey and P. B 
Zentmeyer. 
The Portland Dry Plate Company has been 


formed at Portland, Me. The capital stock is 
$25,000, and 8. G. Cushing is president, and G. L. 
Fish treasurer. 

McAleenan & Co., with $15,000 capital, has been 
formed at Peoria, Ill., to manufacture boilers and 
sheet-iron work. Incorporators, Wm. J. Me 
Aleenan and brothers. 


The Hopkins’ Mill, in Ellsworth, Maine, is to 
undergo thorough repairs. A shingle and other 
machines will be put in, and part of the building 
fitted up for a box factory. 


The Lookout Boiler Works, of Chattanooga, 
Tenn., is making additions to its shops on account 
is buying new tools and 


machinery to complete the plant. 


of increased business. It 


The factory of the old Pembroke Packing Com 
pany, at West Pembroke, Maine, which has 
been dismantled and idle for several years, is to be 
refitted and operated by a local company. 


The Hausmann Art Metal Company, with capital, 


$150,000, has organized for the manufacture of 
incorporators: Lincoln Hausmann 


metal goods; 
and H. G. MeConnaughty, Philadelphia, Pa. 


The Anderson Steel Casting Company has filed 


artic!es of incorporation at Indianapolis, Ind., 


with the capital stock at $100,000. Benj. F. Haugh, 
Wm. E, and J. A. Kurtz are the incorporators. 
In Hammondsville, 0., the Wallace Mfg. and 


Mining Co , with $50,000 capital, has organized for 
manufacturing fire brick, plows and other agricul 


turalimplements. W. H. Wallace is connected. 


The Cambridge City Iron Fence Post Company, 
with $10,000 capital, has organized in Cambridge, 
Ind., to manufacture iron fence posts. Incorpora 
tors, Albert W. Bradbury and Wm. F. Medsker. 


The Empire State Paper Company is a new con 
cern, of Mechanicsville, N. Y., to manufacture 
paper. The capital stock is $30,000, and the in 
corporators are T. Duncan, of Windsor, Conn., and 
others. 


The Clark Foundry and Iron Company, of Den 
ver, Col., capital stock placed at $50,000, has been 
chartered to manufacture and deal in iron, steel 
ete. J.S. Clark and D. J. Davies, of Denver, are 
interested. 


Ground has been broken at Cumberland, Md., 


for the new plant of the Cumberland Iron and 
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Steel Shafting Company. The building will be in 
the form of two wings, one 180x78 feet, and the 
other 283x80 feet. 

The Barker Mine Car and Foundry Company, of 
Springfield, [ll., has been incorporated by-Jobn W. 
Black and others, for the purpose of manufactur- 
ing car wheels, axles, mining cars, etc. The capi- 
tal stock is $25,000. 

Dean Brothers, manufacturers of steam pumps, 
at Indianapolis, Ind., have completed plans for 
their new works. The main building will be 900 
feet in length, and 60 feet in width, and will be 
constructed of brick. 

The Brewer Car Axle Box Company has been 

ganized with $5,000,000 capital to manufacture a 
patent car axle box and journal bearings at 
Chicago, [ll. Incorporators, Colonel Russell Brewer 
and A. G. Thompson. 

The Elevator Safety Appliance Company, with 
$20,000 capital, has been organized at Chicago, IIL, 
to manufacture appliances for self closing and 
locking elevators, etc. Richard Robins and Jno. 
J), Hayes are interested. 

At Springfield, lll, the Electric Gas Company, 
with $1,000,000 capital, has been incorporated to 
manufacture gas and machine appliances and 
machinery connected therewith. Incorporators, 
Hl. Clay Wilson and others. 

The Toledo Bridge Company, of Toledo, Ohio, is 
putting up an additional building, 250x90 feet, 
which will be equipped for turning out all kinds of 
heavy iron building material. Heretofore the com- 
pany has confined itself to bridge work alone. 

The Newburn Brick Works Company has been in- 
corporated to manufacture brick at Newburn,a 
small village eight miles from Jerseyville, Ill. The 
capital stock is $150,000 and the incorporators are 


W. W. Courtney, G. H. Smiley and Levi Davis, Jr. 

Tnere is water-works agitation at Lebanon, Ind., 
Falmouth, Ky , Winton: Place, O., Pasco, Wash., 
Boston, Mass., Kingfisher, Okla ; Newburg, N. Y.; 
Ottawa, Ont; Lebanon, Pa; Buffalo, Wyo.; 
Bangor, Me.; Columbus, O.; Orrville, O.; Lockport, 


Ni ¥. 

Reeves Brothers, of Niles, O., manufacturers of 
boilers and rolling-mill machinery, have begun 
work on their new plant at Alliance, O. The first 
building to be erected will be a 90x200 foot boiler 
shop, and when this is well started a 70x200-foot 
tank and gas-holder shop is to be started. 


The Diamond Publishing 
formed in Rockland, Maine, 


has been 
purpose of 


Company 
for the 





general job printing office. The 
$10,000, and the officers are E. R. 
Frank B. Miller, treasurer; E. 
Beaton and F. B. Miller, di- 


earrying on of a 
capital stock is 
Chaples, president ; 
R. Chaples, A. A. 
rectors. 


The Pioneer Paper Stock Company at Chicago 
will build at once a brick building of four stories 
and basement. It will be 100x110 feet, and will be 
fitted with fire-proof doors, etc. It will be used 
principally for storage, which will allow their 
present spacious building to be used for sorting 
and grading purposes. 
active and progressive concerns. 


This is one of Chicago's 


Corinna, Maine, is hoping to get a woolen mill 
this year. Some experienced manufacturers pro- 
pose to erect a four set mill there if certain con- 
ditions are complied with, one of said conditions 
being that the citizens subscribe $1,000. At last 
accounts nearly all of the money had been raised. 
There are three good water privileges in Corinna, 
and if they were properly improved and _ utilized, 
the village would soon develop into a smart and 
prosperous town. 


Much of the stock required for the establishing 
of the proposed carpet factory in New Bedford, 
Mass., is reported as subscribed. It is proposed to 
erect a two-story brick building, and equip it with 
100 looms for the manufacture of carpets. The 
building will be 250x90 feet, and a 250 horse-power 
engine will be required to furnish power. The 
owners of the plant desire to incorporate, with a 
eapital of $350,000, and $150,000 of the capital 
stock will be offered New Bedford citizens. 


The Union Foundry and Machine Co, Pitts- 
burgh, Pa., have fssued edition ‘‘E” of their cata 
logue on gearing, winding drums and sheaves. The 
catalogue is a new one, and condensed so as not 
to take up unnecessary space. The list of gears is 
alarge one. In the introductory is an explanation 
of their svstem, and at the close are several sheets 
of perforated order pages, which will prove very 
acceptable to those ordering gears. The catalogue 
contains *‘A Practical Talk Oa Gearing,” which is 
instructive; also tables of horse-power, a ‘*‘ calcu- 
lating’ table, key for ordering gearing, ete. It is 
sent free on application. 


The Watts-Campbell Co., Newark, N. J., are 
busy, their work being largely in compound en- 
gines. Amongst other engines under construction 


area 2,500 H. P. triple-expansion for Fall River. 
Mass , Iron Works; 1,500 H. P. compound for Shore 
mills, Fall River, Mass.; 1,500 H. P. compound for 












publishing a daily and weekly newspaper, and the] Granite-mills, Fall River, Mass.; 1,000 H. P. com 
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Hammers. 


If you plate, draw, square, taper or weld iron and steel, 


If you swage, collar, spindle, or do any manner of die ¥ 
work, a Bradley Hammer will soon pay for itself. 


you need a Bradley Hammer. 

c 

; 

¢ That the Bradley is the best 

x market has never been questioned. 
t illustrate, 
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Hammer in the 
Our circulars 


Power 


describe, give sizes and prices. 


BRADLEY & COPMPANY, 


Syracuse, N. Y. 





pound for King Phillips mills, Fall River, Mass. 
1,000 H. P. compound Mobawk mills, Utica, N. Y.; 
750 H. P. compound for Utica Steam-mills, Utica, 
N. Y.; 750 H. P. compound (third order,) Trenton 
Pass. R. R, Trenton, N. J ; 300 H. P. Wissahickon 
Pass. R. R. Co., Wissahickon, Pa 





Machinists’ Supplies and Lron. 





New York, June 17, 1893. 
Iron—American Pig —We quote Stand: ard North 
ern brands, No. 1 Foundry, $14.50 to $15.25; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12 2.50. South 
ern brands of good quality are obtainable at $14.25 
to $14.50 for No. 1 Foundry; $12.75 to $13.50 for No 
2 and $11.75 to $12.50 for Gray Forge. 
Antimony—The market is steady. 
X., 1044c. to 108gc.; Cookson’s, 10%e 
lett’s, 9%gc. to 9 9e.. and U.S. French Star, 1046e 
Copper—On account of the financial situation 
the market is dull, and prices are practically un 
changed. Lake Copper is quoted at 10.85c. 
Casting Copper is held at 10c. to 10l¢ec. 
Lead—Prices continue to drop, but buyers are 
holding off. Bids are solicited, 
that 3.70c. would buy and probably a trifle less 
Lard Oil—Prime City is quoted at 75e, to 76e, 
Spelter 
it4c for New York delivery. 
Tin — Prices seem to be on the advance; 
is reported at 20c. to 20.05c. 
June, and 20.25¢. for July. 


*WANTED* 


* Situation and Help” Advertisements only inserted 
wnder thts head, Rate 80 cents a line for each inser 
tion. About seven words make aidine. Copy should be 
sent to reach us not tater chan Saturday morning Jor 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 

A ‘first rate mach., 
position. Best refs. 


We quote L 
. to 105%4c.; Hal 





wants a steady 
AMERICAN MACHINIST. 


of long exp, 
Box 1, 
Wanted—Exp’d men on horizontal boring 
chines. Address Box 5, AMERICAN MACHINIST. 
Wanted—Position as foreman boiler maker; 12 
yrs’. exp.; ref. Al. A.M P., Box 92, Roanoke, Va. 


ma 


Draftsman, designer, supt.; 7 years’ exp., wishes 
change. Alref. Address * G. P.,”’ Am. Macn 
Machinist -Young man 19 years old, 3 years’ exp., 


want situation. Address P. J., Am. Macn, 


draftsman, age 25 


to Ile. | 
and it 1s claimed | 
The market is nominal at former prices, | 


business | 
for spot, 20.10e. for 


Mechanical draftsman, exp’d, good 
shop practice, Wants position. L.C, Am 

Wanted—I 
good exXp.; 


desis 
MA 
osition by young draftsman, 
references, H. C., Box 8, Am 
ot gay experienced on machine tools, de 
position. C., Box 47, AMERICAN MACHINIST? 
Wanted— p ermanent position by first-c 
Rehable, Am. 
A first class diemaker 
sition. Al refs. Addre 
Wanted —Position as foreman or 
cluse interchangeable work; can desig 
dress Box 46, Simsbury, Conn. 
Pract. & 


ass n 
MACHINIST. 
ss Box 11, Am. Macut 
supt.; use 
rn tools 


progressive 
to change about July 15. 
for particulars, address * 
Wanted Coenen at designing metal-wor 
machinery, jigs and fixtures, or as sup’t bya 
chanical engineer; age, 35. Buckeye, Am. Mac 
Wanted—Situation by exp‘d » attern make 
plumbers’ & steam jitters’ work; 
ing firm, refer to present emp loye r 
Wanted 


machinist (age 
as foreman pr 
Keystone,’ Am. M 


Pos, 


M.M. Am.M 
Position as foreman of shop mfg. p 


30) wis 


gner, 


CH, 


with 
MaAcH, 


sires 


1ech 


and machinist desires po 


NIST. 
d to 
Ad 


hes 
eft'd; 
ACH 
king 

me 
H. 


ron 


5 years with lead 


ACH 
aper 


mill machinery, or paper-mill repairs; West or South 


preferred, 
Wanted 


Address Hustler, Am. 
Position as draftsman 
energetic progressive mechanic of 
theoretic education. R. J., 
Pattern Maker Wanted—Steady job for goo 
around man. State experience, and wages wal 
Address Machine Shop, AMERICAN MACuINIST, 
Young Norwegian, 
and with some practical exp., 


MACHINIST. 


prac. exp 


and designe 


r by 
and 


AMERICAN MACHINIST. 


d all 
ited. 


graduate of technical college, 
wants pos. as dri 


ifts- 


}man. Salary moderate. A. Z., AM. MACHINIST. 

| Wanted—-Foreman blacksmith on machine tool 

|} work; must be well posted on piece-work. Address 
Box 4, AMERICAN MACHINIST. 


Wanted—Ist-class vise and floor hands of k 


experience; must be sober 
secure steady e mployment 


and industrious. 


irge 
Can 


Married men preferred. 


Morgan Engineering Co., Alliance, Ohio. 
Machinist wanted with some capital, to join 
} young man with established foundry business; a 
good business can be built up; must be of good 
|} character. Addre-s Box 10, Am. MACHINIST, 
Open for engagement, a young man who has 
| had 10 years’ experience as foreman and supetin- 
tendent of a Shop employing 150 hands, doing gen- 


eral machine work 

Wanted 
of small mach. shop. 
|} Say what vou have 
|} pected. Address **¢ 


Address X. X., A 


Chance tor right man to 
cone, and 
i00d Place,’ Am. 


MAcHINI 


Level headed mechanic to take che 


M. MACHINIST. 


irge 


L£rTow. 
compensation ex 
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THE MASON LEVER VALVE 


Is made essentially the same as 
the ‘‘ Mason Balanced Valve,” 
with the substitution of yoke 
and lever with weight attached 
for the bonnet and knuckle joint of the 


with a ball float. placed in the tank. 
in any of the joints, a fact which those 
regulation will appreciate. These 
nished either as piston or seated valves. 
is steam tight. 


to control steam pumps in tank service, 
in the steam supply pipe to the pump and connecting the lever 
There is no lost motion 


valves can be 


The 


balanced valve. 


lever valve will be found useful in controlling the supply of 
water in tanks by attaching to a ball float. 


It can also be used 
by placing the valve 


desirous of close 
fur 


The latter style 


MASON RECULATOR CoO., 


BOSTON, MASS., U.S. A. 








OUR NEW CATALOGUE 


TEXT BOOKS AND INDUSTRIAL WORKS 


Will be sent Free by Mail to any 
one writing for it. 


JOHN WILEY & SONS, 
SCIENTIFIC PUBLISHERS, NEW YORK. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 


Gear Cutting Machines. 
GEORGE B, GRANT, 
Lexington, Mass., 

and 125 South Lith St., 
Philadelphia, Pa. 








Treatise on Gears, $1.00, 





fully 


AGKNEY 
AMMERS 





Meet all requirements more 


any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


THE HACKNEY HAMMER CO. 


20 Johnson St., CLEVELAND, 0 


and satisfactorily than 











VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I. 


ENGRAVER on WOOD 
5S ANN ST. + 





NEW YORK- 










WILMINCTON, DEL. 


IMPROVED PATTERNS! LATE DESIGNS! 
Chicago Office: 14 South Canal St. 


BETTS MACHINE CO., 


MAcHINE Tool BUILDERS. 





WwW. 
H. W. Johns’ Asbestos Millboard, Shosthings, 





@7 MAIDEN LANE, N. ¥. 








ASBESTOS 


PIPE 


‘SECTIONAL 


COVERINGS. 


Non- SRemaudind Mavestala for eR and Hot Water Pipes, Boilers, etc. 
ASBESTOS BOILER COVERIWSS. 
“SOHNS MANUFACTURING COMPANY, 
Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 
Jensey City, Cuicaco, Puitacetenia, Boston, Atiranta, Lonvon, 
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* WANTED * 


” Situation and Heip’ rtisements on ly inserted 
under this head. Kate & cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


A man to start and take 
About 10 men 
Address Box 


Wanted immediately 
charge night turn in machine shop. 
at first. Good place for good man. 
3, AMERICAN MACHINIST 


Wanted —Foreman blacksmith. 
2 large steam hammers. Must be 
State refs., and wages expected, 
Shovel and Dredge Co., South Milwaukee, 


Wanted—An all 
tomed to factory repair work. 
machinery. Good position to right man. Address 
The Wabash Screen Door Co., Rhinelander, Wis. 

Shop agents for Carr’s surface gauge and key 
rule clamps; liberal discounts; send for circulars; 
2,000 gauges sold in past six months The Hogg- 


Shop has 26 fires, 

first class man 
Bucyrus Steam 
Wis. 


around machinist; one accus 
and to work on new 


son & Pettis Mfg. Co., New Haven, Conn. 
Wanted— Position as foreman of foundry; well 
up in allt foundry practice; have had large experi 


handling of men; strictly temperate; 
Address Box 9, AMERICAN 


ence inthe 
the best of references 
MACHINIST. 


Wanted— Machine shop, also foundry foreman for 
printing press works. Applications of competent, 
exp’d men in this line considered only. State age, 
where last employed, bow long, and in what ca 
pacity. Address Jno. J. Clause, Elkhart, Ind. 


Wanted—A foundry foreman; must be a man of 
experience who is capable of producing the highest 
class of machinery castings; cylinders a specialty; 
give references, age, experience and silary expect 
ed. Address Box 136, AMERICAN MACHINIST. 


Wants pos., tech. graduate. 
ana two had charge of 


Draftsman (designer) 
5 yrs’ mach, 8 draftsman, 
draf®ing room (10 men). Exp’d on jigs and fix 
tures, light and heavy mach. tools, hyd. cranes, 
gen. mach’y. Box 110, AMERICAN MACHINIST. 


Wanted—A_ practical mach. or pattern maker 
who is a capable draftsman One” who has had 
some exp. in designing special machines and tools 
for making iron and brass valves, steam fittings, 
etc., pret’d. Address Box 139, Am. MACHINIST. 
Wanted—Situation as supt. or foreman of ma- 
chine shop, any classof work. Have had 20 yrs’ 
exp.,and have beenin present situation on elec- 
trical work of every description for 12 yrs. Highest 
of refs. furnished, J. H., AMERICAN MACHINIST. 


Wante »d—As instructor, an M. E. graduate with 3 
yrs’ exp. in the designing of machinery and in test- 
ing of steam plants; must be able to begin work 


Sept. 13. Address application and. references to 
Prof. Mech’l Eng’g, 357 Market st., Bethlehem, Pa., 


stating past experience and salary expected. 





r y * 
y+ MISCELLANEOUS WANTS +] 
Advertisements will be inserted under this head at 
35 cents per line,.each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care w ul 
be forwarded. 


Cheap 2d hd lathes & planers S. M. York, Clev’d, O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Punch & Drop Presses. Am. Tool W’ks., Clev., O. 
For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
3est Bolt Header in the world for $50. Address 
Cc. H. Baush & Sons, Holyoke, Mass. 
Agent wanted to raise club in every shop. 
Cleveland, O. 


Money 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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A NEW SCREW PLATE. 











THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may bein use out of Same set at same time. 
FOR CATALOGUE. Made by 


WILEY & RUSSELL MFC. CO., 


The dies are ou 
Each Stoek is of 
Several sizes 
SEND 


a stock with each die. 


CREENFIELD, MASS., U. S. A. 





in it; write quick, Scientifie Mach., 
Massive drill press, 35’’ swing, $65; Monitor. 
lathes. 15” & 30” swing, $75. 229, Am. MACHINIST. 


to furnish tools and money to 
result of practical ex- 
Am. MACHINIST. 


Wanted—Party 
perfect a steam pump, the 
perience. Address Box 149, 


We will pay 50 cents each for copies of the 
AMERICAN Macuinist of December 4, 1886 issue: 
must be unsoiled and in good condition. Ameri 
CAN MACHINIST PUBLISHING COMPANY, 208 Broad 
way, New York. 





SECOND-HAND MACHINERY. 


SCREW-CUTTING LATHES, 


1 13 in. x 5 ft. Phoenix Iron Works, Rise and Fall Rest. Cheap; 


Good order 
1 16 in. x 6ft. New Haven Rise and Fall Re A order 
1 16in. x 7 ft. Bement, Plain Rest: and Chuck; fine tool Al order 
1 15in. x & ft. Jones & Lamson, Rise and Pall Re t Good order 
1 16in. x 6 ft. Blaisdell, Rise and Fall Rest. Good order 
1 17in. x 6 ft. Fitehbure, Compound Re e toe G 1 as new 
1 18 in., raised t« hed x9 ft. Michigan Te ol Work i 

Plain Res 5 Al order 
PLANERS AND SHAPERS, 

1 16in. x 16in x8 ft. Belden & Co. Planer Al order 
1 20in. x 20in. x 5'4 in. Pratt & Whitney Planer, Al order 
1 20in. x 20in. x4 ft. New Haven Planer Al order 
1 30 in, x 30in, x 5 ft. Hewes & Philips Planer, fine toot, 

Good as new 
1 40in. x 36in x 10in, New Haven Planer barzain Al order 
1 Gin. Boynton & Po Crank Shaper Al order 
1 15in. lueweyst Friction Shaper, with Vise, Good order 
2 24in. Hendey Friction Shapers, complete, Good order 

MISCELLANEOUS, 

? Garvin No.1 Gear Cutters Good as new 
I Brown & S.No 1 Universal Miller, complete AL onde 
1 Garvin No.5 He avy Miller, Late Pattern, Al order 
1 Garvin No, 2 Two-spindle Drill Pre Good order 
1 Garvin No. 3 Four-spindle Drill Pre : G 1 order 
1 Barnes Friction Disk Drill Pres Good as new 
1 10 in. Slate Sensitive Drill Press. Good order 
1 24in. Dexter Drill, Back Geared, Power Feed Good as new 
A lot of Grinding Machines, Vower Presses, Foot Vresses, Shears Ae. 


700 New and Second-hand Tools instock. Write for 
complete list, Photographs and Prices, 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs, NEw YORK 
SECOND-HAND AND NEW MACHINERY 
84x84x16'4 ft. Planer. Niles Tool Works, three heads, 
Planers, 62in. x22 ft. | Planers. 2) in.x5 ft. 

” 36 in x12 ft. 24 in.x4 tt. 

‘6 3Lin.x8 ft. 22 in.xd ft. 
80 in. x18 ft. Engine Lathe Geared Face Plate, 
in x45 ft. Double Engine Lathe 


42 in.xl6 ft. 24 in. x5&6 ft. 
” 26 in.x7 ft. | 
2in.x35 ft. Engine Lathe Horizontal Boring Machine, oneend, 








S0in:x 28 ft. Pond Machine Tool Co. Shafting Lathe. 
36 in. x16 ft Engine L, athe. 

33 in. x27 ft. 

S2in.xl2, 14, 16, 18 ft. Bed. New Engine Lathe. 
Zin. x22 ft. Engine Lathe, cheap 

25in.xl2, 16, 20 and 24 ft. Bed Ne Ww do do 

2lin. x10, 12 ft Bed fo do do 
20in.x 5, 6,8 & 12 ft. do 2d and do do 
iin.x 6,7 &8 ft, do New& do do do 
17in.x & ft. do do do do 

I6in.x 6 & 8 ft. do do do do do 

Din.x 6 & & ft. do do do do do 

It in.x 6 ft do do do de jo 

Car Axle Lathe, Bement | Driving Whe a] Lathe 8S in, 

15, 16, 18, %in.Crank Shapers | Whee Quartering Mach., 
20, 24, 26 & 30 in. Geared Shapers, Double right aod left hand 





No. O Turret Lathe, 
Am. Tool and Mach Co, 
'4 in. Swing, 8 ft, Bed 

IP. & W. Millers. 


20,22 24, 28,30 .& 36 in Drills. 
Bolt Cutters 

#anii3 in. Stroke Slotters 
Lot of Lincoln Pattern Millers 
2Spindle Drills. Garvin 
Gear Molding Machine Stamping Press, Bridgeport 
1100 and 3000 Ib. Bement Steam Hammer. 

10 lb. Steam Hammer. ! 
40 H. P. Vert. Engine. N. Y.S.8. P. Co. | 
llin.xt8in. Hor. Engine Al Order 

16 in x42 in. Corliss and 16in.x48 in. Brown Eng. 
300 H, I’. Westinghouse Comp’d Engine 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


and No 


SEND FOR 
MAY Lint, 





ACHINE DESIGNING, MECHANICAL DRAWING, 

Patent Office Drawing, Print Copies of all kinds 

and sizes. Lowest prices consistent with good 
workmanship. Correspondence solicited, 
FRANK A. FOSTER, 

Room 442 Butler Exchange, PROVIDENCE, R. |. 


MACHINE TOOLS 


NEW AND SECOND-HAND. 
ENGINE LATHES. 


13 in.x 6 ft.. Complete. Cpd. Rest and Cross Feed Improved style 
l4in.x 6 ft., do Prentice, Hendey and Fitchburg 
I6in.x 6 ft, do Hendey Fitchburg and Prentice 
IG in.x 6 ft do Bridgeport Mach. Tool Works, Good order. 
Ifin.x & ft., Improved style, Cpd. Rest and Cross F eed 

IRin.x & ft, Complete. Horton's. Improved style. “ New features.’’ 
20in.x &10ft., do Cpd. Rest and Cross Feed 

22 in. x11? ft., do Improved style. Ex. heavy. 

4iu.xl2-M ft., do do do 

Ain.xl6 ft., do do do 

; in xk ft., do Old style. Fairorder. Cheap. 

13 inex 16 ft. Triple geared. Cpd. Rest, Cross Feed and 









Full Swing Chuck Al Order, 

%in.x 16 ft., Triple geared, 84 in. Face Plate. Good order. 
PLANERS. 

2 in.x S5ft., Complete. with Chuck, Putnam, Al order, 

24in.x 6ft do New [Improved style 

ein 6 ft., do Putnam Good order. 

Sinn 6 ft., do Go order. Low Price, 

Win xlO tt, do Modern style Ex heavy. AI. order. 

36 in x12 ft Extra weight and power. Powell Planer Co, 
SHAPERS. 

Rin. Stroke, Crank. Good order. Gould 

in do do Extra heavy. Hewes & Phillips 

iin do do do Good order 

Min lo do Trav. Head, Improved style Fitchburg 

in do do ‘* New Improved Style." 

22 ’6in do Triple Geared. Improved. 

MISCELLANEOUS, 
Radial Drills, 3, 4,5 and 6 ft. Arms. Improved. 
Upright Drills, 20 21,25 and 32ins Prentice. 


Upright Boring and Turning Mill 38in,. Al, 

Brown & Sharpe Vertical Turret Machine No. 2. Al order. 

Universal Milling Machine, Improved style. ‘‘New features.” 

Milling Machines. Standard sizes, Improved style. 

Lincoln Milling Machine With Vise. Good order, 

Bliss Vertical Milling Machine, 54 in, between housings. 
heavy for Face Milling. Al Order 

Serew Machine 15 16in. Back gears Auto feed, Chuck and Tools 
Complete, Jones & Lamson Al order 

Boiler Bending Rolls, 8 10ft. ** Improved style.” 


J. J. McCABE, 


E. P, BULLARD’s| '4 Dey St., 
NEW YORK. 


N Y. Mach’y Warerooms, 


Shriver's New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 


Extra 


Hinged housing 











GUC Ma 
iy Sed varki 








333 ~ 56th St, 


I. nes Co. oss Se wee 


MANUFACTURERS OF 


TRAVELING CRANES of 1's, 2.3,5 and 10 Tons 
capacity, to be operated by Hand, or Wholly or in part 
by Electricity. 


BOSTON: 11 & {3 Oliver St. 


‘R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES €& CO. 


FEWER GRINDINGS. No WASTEin redressing. 


NEW YORK: 143 Liberty St. 





794015 in, SWING] 


Modern I esign. 
Valuable Features, 
CATALOGUE FREE. , 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES, 








ALL KINDS IN STOCK, 
Manufactory, SHEFFIELD. ENG. 

Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 


TOOLS, 
DRILLS, 
DIES, &c. 











THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





FOR SALE. 


On account of retirement from business, the fol 
lowing Second-hand Machine Tools at very low 
prices: One 50 inch Pulley Lathe. one 60-inen Bor 
ing Lathe, one Sha' ting Lathe,one Snafting Straight- 
ener, one large Drill Press, one Gear Cutter, five 
Lathes, two Emery Grinders. All the above in the 
very best condition and open to inspec tion at any 
time. Send for descriptive list and prices. 


" | QUEEN CITY MACHINE WORKS, 


P. W. REINSHAGEN, Prop., 
87 and 89 East Eighth St. Circinnati, 0. 





BOSTON 


35 Hartford St., Boston, Mass. 


WORKS 





Book on Gears, 170 Illustrations, $1.00. Job Gear Cutting 
of all kinds. § spur, Bevel, Spiral Ratchet, Worm-Rac 
Elliptic, Index Plates, Noiseless Fiberoid Gears, ete. Very 





small or large, Send for Catalogue. 1100 sizes of Gears. 





ELECTRICON 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 














BURNHAM’S DRILL. 
g 








SEND FOR CIRCULAR. 








THE GEO. BUBNHAM CO,, Worcester, Mass, 





The Elliott Drill Press 


FOR ANY LICHT WORK 
LARGE RANGE OF WORK - 


LOW PRICI 


THE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & CO., 


180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE, 
8 Sizes. 


Ly. —_ Metallic Fillet, 
Me | Ig For Pattern Makers 

H. WHITE, 44 N. 4th St. Phila. Pa. 

MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 Ibs, 


drills trom 3 











and 
g te 











ASA 1% inches diam 
eter. 
REAMER. “ a 
Runs with Steam 
Will work Peg 


aa Compressed Air. 
any position. 


J G. TIMOLAT, 


89&915S. Fifth Ave, 
NEW YORK. 


Send for Circular, 





Machines 


E. P. BULLARD, Prop. 





45 BROADWAY, N. Y. 





New York Office, 39 CORTLANDT STREET, 


BORING AND TURNING MILLS. 


37, 54 and 62 Inch Swing, 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 
are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


with Two Reeular Heads. 


All feeds positive. 


BRIDCEPORT, CONN. 
ROOM 86, 
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C.W. LE COUNT, 
SOUTH NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 











DON’T ACCEPT ANY SUBSTITUTE FILE. = 
INSIST ON HAVING 
NICHOLSON. 

























= - HEAVY STEEL DOG 2 = = game 
3 No. Inch. Price. Sos aa -) 
S: 1 $8....8 40255 
“2 2 12.0... 0 aeg  S> 
5 3 BS... 6002S 
VANDERBEEK'S gu fe “te 085 eS 
62; 9......88.. 0c Lee 
ComsBineo UNiversat Borinc AND mes 6....1 aces, Oe ee , 
mS T0001 1S.. 80 SR gM 
Micvtincg Macuine. bow 8.3 14 Sone 
pas 8....114..... 80 305 1 
Bores AccuraTety To .001' £32 ii oS Fae 5 — 
om eee a Was 
3000 WITHOUT JIGS. > oe ll....1 $4.. 1i0 2p § 8S 
BO_12...2 .....12085FS 8 
VARIETIES FILES THE STATES MACHINE CoO., eS 132512 14222) 135 c> o— 
i agq l4-.-.212.... 14 85% 2 eg 
HARTFORD, CONN. WO IO 68 acs, 1.60 555 5 ome 
(X. F.] & INCREMENT CUT FILES. : os CRS Gees 1802222 Sp 
he | ee aera 200% 2.26 
So 18 $12 - 2.75 so— 
Aas 19 4 
3 Fuil set « vary 60 & := 
So 2oQ 





20 (ext.) 5 1-2,, 00225 
21 (ext.)6 -. 5.00 = ¢ 
— One Small Set of 8--by 1 4 ine shes to 20 inch, $6 25 
One Set of 12--by 1-4 in. to2 in. continue “dd by 12 in. to fin. 13.25 
THE These goods are for sale by CHAS. CHURC HILL & CO., 
a L't'd, 21 Cross St., London, England, 
a 


CORRUCATED IRON. ( 


OFFICE AND WORKS, : > EAST BERLIN, CONN. 
Bolt ad Nut Machinery. 
Complete Outfits for Bolt and Car Shops. . Detroit, Mich. 
a Bolt Cutters, Bolt Pointers, FITCHBURG MACHINE WORKS 
3 
MANUFACTURERS OF THE CELEBRATED 
Nut Machines, 
h Washer Machines, Car Link and Pin Machinery. | TC lL B lJ R C F N C N F | A T H t 
inery Co.. Tiffin. 0. 
The National Machinery Co on te yor 
cribe character of job AUTOMATIC MFG. CO., Cor. First Ave., and 37th Street, New York. P — 
“THE STEAM ENGINE ANY COMPANY 
By Daniel Kinnear Clark, C. E., M. I., M. E. ‘ NEW STYLE. 
A practical work on Modern Steam Practice, LOCOMO- | contemplating the expenditure of a large amount in the 


Upsetters and Benders, 
METAL-WORKING MACHINES, 
JAPANNING, ENAMELING, DECORATING —— FITCHBURG, 
TIVES, MARINE, STATIONARY and PORTABLE EN- | egtablishment of a manutacturmg industry, requiring the 








Catalogue on Application. 

















Bolt Headers, Nut Tappers, 
in Metal, Wood or any other fs rial. Fine work. Low rates. beet promptly furnished. De CATALOCUE E. ie “‘Wiioch Planes: MASS. 











GINES and Bork ERS, valve gear, link motions, triple 
and quadruple expansion, fuels, &c., dc. 1,500 pages, 1,300 
diagrams, and plates drawn to scale. 2 vols., half calf, 
$16.00. Sent to any address, carriage prepaid. Send for 
descriptive circular. VIRTUE & CU., 72 Bible 


use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located en competing 
trunk lines of railroads and in a good Jabor market, is in- 


vited to address, STIMSON, WILLIAMS & CO., 





NEW PRICES, 











Waltham, Mass. GROWING RAPIDLYin FAVOR 


ATHES, 


16-INCH by 6 FEET. 


(B) Friction Clutch B. G. Automatic Turret. 


AS GOOD AS THE BEST AT 


THE A CLOSE PRICE NEW DESICN 


LODGE & SHIPLEY MACHINE TOOL CO. Fox Monitor with Friction Clutch B. G. set over Turret Lever and Screw 
’ 


movements to top slide power feed to Turret. Massive design combined 
CINCINNATI, O., U.S.A. with facilities for easy handling. 


a Aaa eee DD DDD DADA AA AA AAAA AAAAAAAAAAAAALDSLDASDADAAADAADADADADADDDAAADADDD DD” 


GAUGE. 


Bryant Building, 55 Liberty St.. New York. 


ONITOR 


20-INCH by 6 FEET. 


(A) Plain with Automatic Turret. 


House, New York. 











(C) Fox Monitor Complete. 
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ts a Ae Ka MGA ASEL IN Asay CER £I4 ODS GEES L GET EArt Pe. 
BUF FAT. LO FEF ORGE co. BURFEFAT. °o. WwW. YY. STANDARD 


T F ff j Y T TOOL CO, 
77 AERA ED VEL COM ANY § § S E Atuot, Mass., 
Gives tbe best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a specialty. Send for Catalogue to U.S.A. 


W.s. COLLINS, 45 and 46 Drexel B’ld’a, New York, GIL BERT ‘t BARKER MFG. CO, General Agents for the U.S., SPRINGFIELD, Mass, 


PLAN ERS, to the Arts, sent free and free of postage to any one In any 
part of the world who will furnish his address. 


DRILLS |tre FOX PATENT OPEN SIDE SHAPER. 


AND OTHER “east ace BES _No springing of ram. 


IRON WORKING TOOLS. ey Re a 


Quick Return, str ike 
Under Perfect ¢ ontre a. 
Before ordering send us a memorandum of | “ 
your requirements, 


saa ea 
COOKE * CO., 
163 & 166 Washington St, NEW YORK 








4) MANUFACTURERS OF 


| weary 
FINE MN 








CATALOC FREE. 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia, 
Our New and Revised Catalogue of Practical and Scien 


tifie Books, 88 pages, 8vo.,and our other Cataly yrues and Cir 
culars, the whole cove ring every branch of Science applied 


WORTHINCTON 
SAW CONDENSER. 


Cuttin ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
ttt GINES aud ELEVATE the dis+ 
MON |icharge WATER to TANK at 


any height. 
or Steel, This feature is appreciated by 


A. R. KING MEG. CO., PAPER MILLS, SUGAR RE- 


FINERIES, COTTON and 
ERIE, (ith & {2th Sts., WOOLEN MILLS. 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS, HENRY R. WORTHINGTON, 
Heavy Machine Castings. 























© Screws to Monkey 
with. Powerful. Quick 
Accurate, Write for 
circular, 


THE FOX MACHINE (0., 


325 .N. Front St.. Grand 
4 Rapides, Mich. Chicago 
On ce, Mac hinery Hall 
Annex, Section 13, Col 
umn J 43 World's Co 
lumbian Exposition. 


BOSTON, PHILADELPHIA, CHICAGO, 
ST. LOUIS, DENVER. 
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Established in 1S74. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A, 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 



































MANUFACTURERS OF 












MENTION THIS PAPER. 


SEND a eataocue. WORCESTER, MASS. 


wail 





American Standard Gauge & Tool Works, 


hits i 


ba ine h to! 5 on 
Send for ew Pamphlet, 


PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 
















For Genel Us Use 


TOOL ‘ROOM 





SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL co. 


SPRINGFIELD, OHIO 
Prive Sie. 








(Endorsed by THOS. A. EDISON.) 





1/04 8,0, of ELECTRICITY,” 





e SSP 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


OVE, Builders of WIRE FORMING MACHINES 


23H 


NO)*Ss gS: 


similar in 
order. 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire 
ahene to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices tor either machine or the goods, whichever may be desired. 


&~ Bicycle and Labor Saving Machinery a Specialty. 





E.W. BLISS CO..,| 


1 ADAMS ST., BROOKLYN, N.Y 
Western Office, 14. N. CANAL ST., CHICAGO, ILL 


MACHINERY. 





PUNCHING AND DRAWING 


PRESSES, DROP HAMMERS. 
DIES, SHEARS AND SPECIAL 


OWNERS OF 


THESTILES & PARKER PRESSCO., 





THE LEADER ute ont MACHINE 


Perfect 

Alignment 
Of Blade. 
Will ° 
cut = 
STEEL at an rf 
angle. ; 
Frame rises § 







stroke, say- § 
ing wear on | 
blades, 





THE FRASSE COMPANY, 
19 Warren St., New York City. 





THE Davioson STEAM PUMPS AND PUMPING ENGINES. 
bebe; | ianmmed KB E ST M A D E FOR ALL 


SITUATIONS 
Manufactured by 


a M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N, Y. 


7 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: ¢) GLivieR STREET. BOSTON. 


WORCESTER, 
—s 


Dies 


Tepiags, 










WYMAN & GORDON. 















| ui, RARSSURE 
} EXHAUST FANS. 
LEVER & CRANK BLOWERS, 
PORTABLE FORGES. 
TIRE BENDERS & SHRINKERS. 
BLACKSMITH DRILLS. 


BICKFORD TRILL AND TOOL 00. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORINC AND TURNINC MILLS. 























MONEY SAVED. 














a Comsrvep Deri ano Counrersink ror Centerrne Latwe Worx 
i i Size of be dy 3-10 in.: Drills 44 in. and 3-32, or same size each end 
ia, 15-64 in.; ‘* 8-100 and 7- 100, 
a id 13-64in,; ‘ 1-16 inch. Price $1.50 per doz. 
J. T. SLOCOMB & CO., Providence, a. |. 
N. B.Cor. Water & Market ag ° 
Hamilton, Ohio, U. 8. A. 
16’", 22’, 26’’, 32’” and 36’ 
Back Geared and Power Feed 


DRILL PRESSES 


A SPECIALTY. 





— et pd | 








14 in. x G ft. 


ENCINE LATHE. 





22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & CO., 
Successors to DIETZ, GANG & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., U.S.A, 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 








THIS SPACE FTIAS BEEN ENGAGED BW 


THE CONNERSVILLE BLOWER C6O,, 


CONNERSVILLE, INDIANA, 
WHICH WILL SOON BE ON THE MARKET WITH A FULL LINE OF 


IMPROVED ROTARY POSITIVE PRESSURE BLOWERS, 
CAS EXHAUSTERS, PUMPS, MOTORS, Etc., 


The internal operating parts of which will consist of two impellers planed accurately on cycloidal lines. 
Address ** EDGEWOOD,” CONNERSVILLE, IND, 
















ROOTS’ NEW ACME HAND BLOWER. 
For Blacksmiths, etc. Slow S i, Positive Blast. Is Durable 
a ee ee ee ee Compact and Cheap; also Portable Forges, Tuyere 
ie A lrons and Foundry Blowers. 
STARRETT r po] . | 
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Workmanship—Latest in design— ses = : 
Finest in Finish—Send for Cat- Fe - Ss = = 
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L. S. STARRETT, yc Bis 
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~ COCHRANE 


SEPARATOR 


The Best Apparatus on the 


Market for 


OBTAINING Dry STEAM 


AND KEM )VING 


WATER, OIL, CREASE 
And Other Impurities from 


Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cirenlar and Priee List. 


Harrison Safety Boiler Works, 


Germantown Junction, Phila., Pa. 





AMER RICAN 


MAC FIINIS ‘ly 

















require 


Send for GCircular. 


HAMPDEN TOOL C0., 


HOLYOKE, MASS. 
} PRICES REDUCED. 


DOES NOT BREAK TAPS 


scientific treatment continually 


TAPPING 
A Leland Tapping Attachment, 


Can be operated by any one. Requires no 
adjustment from one size of tap to another. 
Is free from all adjustable frictions, &c., that 











THOS. 4. DALLETT & 60, 


York St, & Sedgley Ave., Philadelphia, 


Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, «: 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS, 


Complete Power Plants. 


pecially adapt- 
for driving 


For instal- 
lation of 








V he 





U.S. Ae 


le in carrying nut, 


HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


The greatest labor saving tool of its kind ever made. 
ever invented, 


Has the quickest reversing § 
Single piece of metal in body, which insures strength. Pat. 
pulls jaw close to face of chuck when gripping work. 
Manufactured by THE ONEIDA MFG. CHUCK CO., Oneida, N. Y., 
Send for illustrated catalogue. 











NORTON 


EMERY WHEEL C0, 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 
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MARIS AND BEEKLEY, 


Oi 








2343 & 2345 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
f ae SEND FOR IR GAFALOOUE. 


Callowhill St., 
PHILADELPHIA, PA. 





Send for Circulars 
and References. 











HIGH SPEED POWER 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, Pa 


; TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 

























\ LATHE 
Center Grinder = 


Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 


21 Cross St 


well-reg: 


FOR SALE BY 


“Chi Chas. Churchill & Co. Ltd., 


, Finsbury, 
London, England 


For truing Hardened 
centers in place, 
A cheap and effective tool, 
needed in every 
ulated machine shop. 





é 





BOSVVISVSesssesesesesse 


Dixon’s § 





wey 
iS 


Graphite 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS 
songer, Without repainting. 
Unequaled for SMOKE 


Send for circulars on Pi aints and Painting 


108, DIXON CRUCIBLE C0., jersey City, NJ J 
+ 


BOILER FRONTS, Etc, 


perhaps 


STACKS, 








trolled. 


Nonpareil Ratchet Wrenches. 


Vade of best forged Tool Steel; are 
easily and readily adjusted and con- 
Can be made reversible 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 


in 


with wood handle and one socket 
for drill shank and feed nut. T 
jaws on this wrench open from ¥; 
to 1} inches. 

Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufaciuring C0. 
312 TERRACE, 


he 


BUFFALO, N. Y 













GCCSVVSVVSSVSEOOP 


F 


IRON, 


COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 


BENDS of 


BRASS, 
and 


BSOOS8888B888888 


DVBUVSVVSVVSVVVeeeP 
COILS and 





NEW PATENT 





STRONG, 


or, CHAS. CHUR( 


DRILL CHUCK. 





THREE JAWS. STYLE A. 
DURABLE, ACCURATE and CHEAP. 


Will hold drills from the smallest to & inch diameter. 
” page catalogue, describing more than 300 styles and sizes of chucks. 


THE E. HORTON & SON CO., Windsor Locks, Ct., U.S. A, 


‘HILL & CO. Ltd 
N. B.—See Exhibit at Wo 


Send for 60 


21 Cross St., Finsbury, London, England 


rld’s Fair, Sec. 29, Column K, Machinery Hall, Chicago, III. 








We have just added to our line of patent 
in stock three sizes—8 inch, 10 inch and 12 


NOTICE 


Face-Plate Jaws an 8 inch. We now carry 


inch. 
Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, TONN. 








PEQ DRILL. 





1884 PAT 


LATHE AND DRILL CHUCKS. 





id 








Buyers should note quality first 
and then price. We have made im- 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims, 
We carry a large variety in stock 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 





eid 


asuun aaa 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





2 CARR'S 


IMPROVED 


SURFACE GAUGE 
and KEY RULE CLAMPS. 


MANUFACTURED BY 






Surface Gauge. 





NEW HAVEN, CONN. 

c om BIN. ATION. 
Jaws (patente d) givin 5 changes ine luding every possible 
desired position, NE We CATALOGUE, illustrated, sent 


THE HOGGSON & PETTIS MFG. CO 
_ DERE N DE Nr, 
Strongest. Easiest to change. Best finish, 
free. Liberal discounts, Prompt shi ment. Address 


WM. WHITLOCK, MANUFACTURER, 
132d Street and Park Ave., New York City. 


Jordan Planer Chucks, 
= SEND FOR CIRCULAR, 








C.W.JORDAN, 
4 Wayne St., 
WORCESTER. MASS. 


C70NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO | — 





Reversible 


SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATBE CHUCKS. 
Also DRILL CHUCKS. 


SKINNER CHUCK CoO,, 
NEW BRITAIN, CONN, 





Send ler CATALOGUE. 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing ° 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr... Nueu Promenade No 5. 
Berlin, Germany; Selig. Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 


THE VERNON COUNTING REGISTER. 


Positive Motion Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., ete. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Oreices: 129 WORTH ST., NEW YORK. 














All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.T RADE MARKS. 


Phosphor LB brome. 








PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


-|ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or "ELEPHANT BRAND PHosPHor-Bronze. 











RACTICAL 
DRAWING.” 


By J.G. A. MEYER, 


This valuable series of 93 
having been concluded, c opies 


articles 


American 


or single copies, 5 cts. each, postpaid. 


Order now before our stock 
Of papers is exhausted, 


NEW YORK 


“ BQODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, 


This vs auab le series of 106 articles 


ADDRESS 


Machinist, 


of the having been concluded, copies of the 
American) Machinist — containing > Ame rie an Machinist contaming 
them will be sent by mail to any address 203 BRO 5 DW AY ’ them will be sent by mail to any address 
in the U.S., Canada or Moxics for $4.65, PAP U.S., Canada or Mexico, for $5.00 


or aieals copies, 5 cts, each, post paid 











NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 


Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attached or removed in a few sec 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for di illustrated Price List of 20 sizes. 


R. J, STUART'S FOUNDER RY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


onds without 


count ang 





Punch for Webb of Rail. 








AYDRIULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 

The W. & S. Hydraulic Machinery Works 
WATSON & STILLMAN, Proprietors, 


204, 206, 208 & 210 East 43d St, 


N Ic W 


’ 





YORK, 


Forging Press 
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PUTNAM rr COMPANY, AMERICAN GAS FURNACE CO., 





New Putnam Automatic 4 / Cut-off fteam Engine, 


Putnam Standard Putnam Bolt 


Lathes, Cutters, 
Putnam Gap Engine f ’ Putnam Car Wheel 
Lathes, § fi Borers, 
Putnam Speed and [es -§ Putnam Hydrostatic 
Drilling Lathes, E uy Presses, 
Putnam Pattern Makers’ LE Putnam — 
Lathes. Cranes. 








ELECTRIC 
LRANES 


AND 


TUDO S. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, 


HAVE YOU 


SEEN OUR LATEST CIR- 
CULAR AND NEW 


TOOL BLOCKS? 


THEY ARE WORTH SEEINC! 


HURLBUT ROGERS MACHINE CO,, 
SOUTH SUDBURY, MASS. 





JOHN BECKER MANUFACTURING CO., 


Wis. 
MANUFACTURERS OF 


J Bowsher’s BALANCING VERTICAL 


WAY MILLING MACHINES, 


A new idea. A time saver. < ped ol to take the aheee of 
AND 


the devices in present use for balancing pulleys, armatures, 
cutter heads and rotary parts of machinery in gencra al. 





Ways are om nal “se go roun - Bay. 3% ee attached. Sub 


tial, ate, 
re *N *ROWSHE I, South ‘Bend, Ind. 


BORING AND 









MILLS, 


a: i ' 
9, & 6 fh Swine | aa SS Water St, 
ea H. Bickford) “““—=—" ; 

"LAKEPORT, No, | THE BECKER VERTICAL MILLER, Fitchburg, Mass, 


PP. PRYIBIL, 


New York. 











498-510 W. 4ist St., 


MANUFACTURER OF 


Metal, Horn and Ivory Working Machinery, 


ESPECIALLY 


Lathes of the Most Improved Styles 





EXTENSION SPINNING LATHE. 


FOUNDERS ease 





and Latest Patterns. 


AGENTS NVANTED. 


Made in Two Sizes. 


= Swing ’ as Extended. Weight 4 — Lbs. 


AND 


GAS BLAST FURNACES, 


» Send for Catalogue. Estimates made for any mechanica) 
operation requiring high, ewem and controllable 
temperature. 


No. 80 NASSAU ST., NEW YORK. 


THE INGERSOLL MILLING MACHINE CO., 
ROCKFORD, ILLS. 


15 in,, 22 in., 24 in., 36 in. Slab Milling Machines. 
zontal Boring "Machines. 

36 in.x36 in.x8 ft. Slab Milling Machines 
Weight, 22,000 Ibs. 


Milling Cutters of A. Size or Shape. 


Ol. GAS PLANTS 
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A. E A L K E N A .U, 
11th Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14 1NCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed. 
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W. C. YOUNG M’F'G CO.,"°s:x5""" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


»C.H.BAUSH & SONS, 


HOLYOKE, MASS. 








GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHE) 








Manufacturers of 





POST, 








i — SUSPENDED AND 
i | a 


pena 








WORLD'S 


When you visit the Fair, 
below. 


IRON TRADE is 


whether he be our customer, some other man’s customer, a creditor, or competitor. 


have your mail directed in our 


Two mail deliveries are made each day at our display. Every one connected with the, 





‘* 
a | . re “a 
i a. ee 
4 A : 
‘ ui : = / 
P : 4 / 
|) Ty" Geese po ee. ( 
: _ f “ ' ’ 
Lat A t mal, " 
" . cf Py 4 
-* em or E 3 . 
- 4 var | 
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care, as per address given 


cordially invited, 
If you 


want to write a letter direct from the Fair, WE , URNISH FREE, Pens, Ink, .. 


Envelopes and Stamps. 


is there for that purpose, and you will not be importuned to buy. 


Don't be afraid e come in and use the office in our display. It 


If you want information 


about cost of Rooms at Hotels or Private Houses, address our Chicago Store, 68 and 70 


South Canal street. 


THE LODGE & DAVIS 


Machinery Hall, Column K, 41-42 
CHICAGO, 


We are on the Main Aisle of Machinery Hall. 


MACHINE TOOL CO., 


World’s Columbian Exposition, 
ILL. U. S. A. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


New Bedford, 
MASS. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





10-inch SWING SCREW CUTTING FOOT LATHE, 



















We make a specialty of 


from 12 to 30 
inches swing. 





ENGINE LATS 


ELEVATING GIB REST | 


AND 


PATENT FRICTION FEED. 


This Lathe is made from the 
Same general design as our ,arger 
Engine Lathes, and has all the 
advantages they possess, besides 
many new features for Lathes 
of this size, making it specially 
ada ted for fine and accurate 
wor It is made from best 
material and workmanship. 


F.E. REED & CO. 


WORCESTER, MASS. 


Selling Agents: MANNING, MAX- 
WELL & MOORE, 111 Liberty 
St., New York, and 60 South 
Canal St., Chicago, Ill, 


Please refer to AMERICAN MACHINIST 
in answering this advertisement 





Aycan Te 


5 UNIVERSAL CUTTER, », 





6 REAMER GRINDERS. | 
anal CH Vali atat-W lie 


O.- 





BOYNTON F PLUNMER, 


WORCESTER, MASS. 


Shaping Machines, 
Driting Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00,, it’, 
21 Cross St., Finsbury, London, 








2 SLIDING CALIPERS in all styles and graduation, 
© = and with CLAMP AND SCREW 
ADJUSTMENT, 


Vv | 


| Tn use at some of the leading Schools, 
ete. 


Small Micrometers, 
al Fine Steel Squares, 
Surface Gauges, 
Fte. 
Universities, 
, who are well pleased with them owing to their 
| superior quality and low prices. Ask your dealer 
eu forthem, orsend for new circulars with prices, to 


~ BARKER'S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


| WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 


3 
goal shore hahah 


















Stover Power Hack Saw. 


: Cuts off any Size or Shape of Metal 


UP TO 4% INCHES. 

No skill required to run 
it. When Sar is cut of 
the machine automatic 
ally lifts the saw from 
the work and stops 

The pressure on the 
saw 18s much greater on 
the forward stroke than 
on the return, 

This is the Most 
Practical Machine 
forthe Purpose ever 
offered to the trade 

No shop can afford to 
be without it. 
Satisfaction Guaranteed. 

Price, $25.00. 

















STOVER NOVE LTY WORKS, 
23 RIVER ST., FREEPORT, ILL. 
a-ang—— that 2 aa a 
, — = Oty rH ssomresaeaes | tg F 
NEW YORK Hf 

Branch: 265 State St., Chicago, 1H i 

Manufacturers of th ri 

Drawing Materials, | |] | 

ESS _ Surveying Instru- | ; 

| ~~ — i ments, &c. ' 

Paragon Drawing Inst struments, Extra and Best Quality ; German 
Drawing Instruments, Paragon, Duplex, Universal, Anvil Drawing 
Helios, Blue Process Papers. Scales, Triangles T-Squares &c., &, 
Catalogue on application. At Columbian Exposition ; Liberal Arts 


Building, Section E. M. 103. 


D. SAUN DERS SON S 


21 ATHERTON SsT., 
Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting, 


THREADING, 





SEND FOR CIRCULAR. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 





i strength and lightness. 
| No loose parts to become detached and mislaid. 
| friction of parts than any other pipe cutter made. 


Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened, 


BS Taping Marine 


Rolling instead of sliding motion 
Less 





‘2BY 24 FLAT TURRET 
LATHE. 















Send for 
CATALOGUE 


concn for ’92. 
JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8. A. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRGN-WORKING © MAGHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 















y =6VERTIC al Dritt Presses, 12 to 52 
7, inch swing. Radial Drills, 4 to aye 
swing. Be iler Ms ukers’ Drills, Bridg 
and Ship Builders’ Drills, Gang Drills 
andother Drilling M wchinery. Engine 
Lathes, 12 to 24in. swing. Send for 

Catalogue. 


PRENTICE BROS., 


WORCESTER, MASS, 


rey PPP PTT TPT DM Ma 
"3 ah J corenateicrton D ah 3s 
thedi biti biti 


“MACHINISTS? SCALES, 


PATENT END GRADUATION. 
We Invite Competiane | for nr boenrees wit ang a A ah a 
EVERY SCALE GUAR 
COFFIN & EIGHTON, SYRACUSE, oN. ¥. 
FOR 
Substantial, Well Made, 
Low Price, Patented, 


a7 ) 
" 20 Inch Drills, 


With latest improvements, Lever, 
Gommnasiion or Wheel Feed, ad 
dress 


Sibley & Ware, 




















SOUTH BEND, - INDIANA. 









Standard Upright Prills in the 











- PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


avo TWIST DRILL GAGE 


J WYKE E&CO E Bosron,Mass 


MFR'S FINE MAGHINISTS TOOLS, 
SEND FOR LISTS 


CHA’ CHURCHILL& CO;LTD,AGTS. 
21 CROSSST. FinsBuRY, LONDON ENG. 














SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper, same as 
used by Brown & Sharpe Mfg. 
Co. Sample sent onapplication, 


THE J. C. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. 1. 

















Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES, 


CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 





MECHANICAL 


Arithmetic, 


DIPLOMAS Aw: arded. 


DRAWING TAUGHT BY MAIL 


Also, Mecuanics, Mining, Prospecting, 
need know how to read and write. 
FREE Circular to 


etc. To begin, students only 


Low Prices. Send for 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 





WE ARE BUILDING SMALL 


-~—, 


COMPOUND YACHT ENCINES 
OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENG!MES 


YACHT ENCINES. 


AT VERY SHORT NOTICE 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





SEND US A POSTAL 


NOTE 





DON’T SEND US ANY STAMPS) 
> will send you by mail, prepaid, a sample 


ONE -INCH “SKELETON” PIPE DIE. 


HER 2% square by \% thick, or 2% square by ¥% 

which may be returned tous tf not satisfactory 

a cheap and simple plan to learn all about a 

ood for vou to be ignorant of—that ts, t: 
use any pipe-threading tools 


PANCOAST & MAULE, 
Philadelphia, U.S A 


ir loo g 











THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
“ei, Poach Sey 






The cut represents 
our Stationary and 






Portable Key - Seat- 
B ing Machine, which 
—] fully meets all me 
| requirements of 
> machine shop, They are furnishe 4 
—| with one, two or three Arbors as 
Pay desired, to cut any width of key-seat 
me up to % 1-2 inches wide, 
—} 115-16 inches Arbor works 
= in all bores from 1 15-16 
=e inches to 3 inches diameter, 
“a — = cuts seats 12 inches 
ong. 
2 7-16 inches Arbor works jn all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inc he 8 long. 
4 7-16 inches Arbor works | in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 in ¥ long. 
Witb an attachment for the pur] seats can be cut in holes 
as small as 1 inch diameter, by one passag of the cutter 
If the work is heavy and too large to be placed on machine it 


v 
can be detached from stand and used as portable machine 


MULLER LATHES 


au nant 






PATENTED. 
my With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL Co... 


8th and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CoO., L’t'd 





21 Cross St., Fipsbury, London, K.C Eng 













BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 
instantly changed from 6 to 1600 without stop 
ping or shifting belts, Power applied can be 
graduated to drive with equal safety the 
smallest or largest drills within its range—a 
wonde ful ¢ economy in time and great saving 
in drill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1996 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 


ltl 
ENGLAND, 


21 Cross ST., 
LONDON, E. C., 
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WM. SELLERS & 60,, incorporated 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


2 MACHINE TOOLS. 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
== Pulleys, Hangers, Couplings, Ete, 
=== —— /NJECTORS FORALL CLASSES OF BOILERS. = 








The LONG & ALLSTATTER co. aE 














Double, Single, Angle-Bar, _aa 
Gang, Horizontal, Twin, (is hl 4 
Boiler, Spacing, Gate, Multi- |” 
ple, Belt and Steam-Driven X 


PUNCHES and SHEARS, 


POWERCUSHIONED HAMMER. =—_-|_— um ! 
Send for New Catalogue. \ 


> @ 








The DETRICK & HARVEY 
MACHINE CO., 


Baltimore, Ma." 








= WRITE DIRECTLY TO US FOR 
CATALOGUE AND PRICES. 





TT aa i CTINGS. 


From %& oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 


STRANGE, BUT TRUE!! 
Taz New Process Raw Hine fount TH 


ASTONISH THE 
MACHINERY WORLD. 


———————_, They Outwear 
7 sass ony Metal. 








No 


They require 
~ Lubricant. 


Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y.,U.S.A. 


They are 





— BALLS 


lé’’ to 2’ in stock, 
to order. 


sizes to 4” 


Circular and Prices on Application, 


\ Grant Anti-Fristion Ball Co, 





Fitchburg, Mass, U. 8, A, 








THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Toe 
for all Bench Wood. 
workers, Latest and 
Best Design. Infringers 
Prosecuted, Trial, not 
orders, solicited 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


ue TOOL 


acul ON vy 
FERR Bevel JA 








Pk 





|jasa heater. 


7 | formation on use of Injectors. 


THE HILLES & JONES CO,., WILMINGTON, DEL, 


MANUFACTURERS OF 
For Boller Makers, Bridge Builders, Ship Bullders, Rail- 


M AC H | N E pA de aoe. road Shops, Locomotive and Car Builders, etc. 















Se 





LIFTING LOCOMOTIVE INJECTOR. 


Operated by one movement, its combining tube being 
adjusted by a lever which regulates the quantity of 
water; also closes the overflow when using the Injector 
Superior to any other for Locomotive use. 

Send for new 1892 Catalogue, containing also useful general in- 





RUE MANFG. CO., 118 North 9th St., Philadelphia, Pa, 








FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


TEL 
pple 








SEND FOR CATALOCUE, 


ORC mo MACHINE SCREW CO. 


i 


MS SEE 
| For Reducing and Pointing Wire, 
| ESPECIALLY ADAPTED TO pomnme WIRE 


RODS AND WIRE FOR DRAWING. 


|| For Machines or Information address the 
{ Manufacturer, 












Manufacturers abide, Gas & 
Machine Screws, Studs, etc. 


IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 


OF 


KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 


HARTFORD, CONN. 





|S. W. GOODYEAR, Waterbury, Conn. 
ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 











MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS - Rue. 


BALTIMORE, 











TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 














15 incH To 25 


Guaranteed strictly 


The 25 inch is 


work 


nee 








45-INCH PILLAR SHAPER. 





PILLAR SHAPERS. 


Heavy, Powerful and 
Rapid Workers. 


in every way. 


to the heaviest class of | 
in Iron and Steel | 

Mills, Engine Works, and 

Machine Shops, etc. 


CHAS. CHURCHILL & CO., Ltd., Agents, 
21 Cross &t., Finsbury, London, England. 





INCH. 


first-class [{ 


adapted 











25-INCH PILLAR 
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ty “il BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 


a Complete Steam Power Plants of Highest Attainable Efficiency. 


, Salem, 0. 
Or SALES AGENTS: 


BU r gt ENGINE 60. *S SALES AGENCY, H. T. PORTER, No. 10 Telephone Building, New York City. 


ALA TING, John Hancock Bld’g, Boston, _—. 
ROBINSON & CARY C COMPANY, St. Paul, Minn. 
A. 


- MORSE, 511 Commercial’ Building, St. Louis, Mio. 


N. W. ROBINSON, 97 Washington St., Chicago, Ill. 
. L. FISH, No. 61 First St., San Francisco, Cal. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnur Sts., PHILADELPHIA. 


New York Agency, 
18 Vesey St., N. Y. 


Branch Office 
245 Lake St.. CHICAGO. 


Over 36,000 Kngines in Use 





4 


naranteed to consume 2 to 75 per cent. less Gas 
any Other Gas Engine doing the same work. 











Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. on + Circular. 
BACKUS WATER. MOTOR CO. ,Newark,N. J. 
MER Ouse FAN 


CLOUCH’S 


Py, VERTICAL MILLER 


AND 


Drill Press Combined. 


A valuable Machine for all 
kinds of Die and Tool Work 
requiring Milling, Drilling and 
Profiling; Sliding Head in- 
stantly adjusted 12in. on col- 
umn and table, has micrometer 
adjustment éin., 12in and I8in. 
cross, lengthwise and verti 
cally by screw. This machine 
is mace in twosizes. No. luses 
Mills “in. and less; 













Liz. No. 2, lin. and less. 
Oe Descriptive Circular 
be RS =s and further Informa- 
t y tion of 


R. M. CLOUCH, 
Tolland, Conn. 


O KEYS OR KEYSEATS 


ICHOLSON’S COMPRESSION 
SHAFT COUPLINCS. 


W.H. NICHOLSON & CO.,  - WILKES-BARRE, PA. 










Y Giants in Strength. 
j) Costs only 10 cents a Dey 


# per H. P.torun them, & 
/ scarcely any attention. 


EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


fee a =THE VANDUZEN GAS & 
— GASOLINE. ENGINE £0. 


AMES IRON WORKS, 
OSWECO, N. Y. 


J. M. ARTHUR & c6., Portland, Oregon. 
GASOLINE ENGINES. 
z= 
22 Stationary & Portable 
ee ALL SIZES. 
= | \ Dwarfs in size and 


Mention 











SENSITIVE DRILLS, 


COPYRIGHTED TRADE-MARK. 
Do you know 


that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for \4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD. CONN. 














"MA N UFACTURERS * 

__OF IMPROVED -= 
CoRL LSS; STEAM ENGINES 
Contr 


VARIET . 
in FULE Ir | 
oR [OMPLETE poweneae 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue, 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery 


3) ENGINES 


> }) WESTON ENGINE CO., 
= ah; j sagged 5-2 POST, N. Y. 
EPRESENTATIVES 
SULTAN SCHOLL & 60.. 126 Liberty An aan 
O. D. HOFFMAN, &2 Lake ’ 
H. M SCIPLE & CO., 3d & Arch Sts 

















ACTS 
KEN F 





WAY “— _— 





(Tandem Compound.) 





AUTOMATIC 
ILIGI 


po. SPE ED 


WESTON 


lie 
HIGH PRESSURE BOILERS © 


AND 


COMPLETE POWER PLANTS st 
IGH GRADE AUTOMATIC CUL-OFF ENGINES. 


No other enginehasa perfectly balanced valve. 


OUR GUARANTEE.WHO DARE MEET IT 


The engine shall not runone revolution slower 
hen fully loaded than when running empty,and 4 educ- ~\\ 
tion of boiler pressure fiom the greatest to that necessayy 
to do the work,will not reduce the speed of engine one 





Phi ila, Pa, 





SIMPLE, TANDEM anoCROSS 


conpounDs 


becomes the property of the purchaser upon pdy- 
ment of one dollar Send for Catalogue. 

{l4t Liberty St. New York. NY. 
SIN Offices.) 4i2 Washington Ave. St.Louis, /\o 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


J. FT ant Ptr ( @ 


PIDGWAY, PA. 











165 Wash: St., N. Y. 28 W. Randolph St., Chicago 
46N.7th 8 . Philaitelphia 99 ist Ave., I ittsburgh 
T7 Haver! . Bosto 1179 Race St., Cincinnati 





BEVEL GEARS, 


ny" Cut Theoretically Correct. 
7¢ For particulars and estimates apply to 


HUGO BILGRAM, 
MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 


Almond Drill Chuck, 


Sold at all Machinists’ 
——_ # Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN, N. Y. 


















CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOGUE FREE. 
os THE CONOVER MFG. C0., 
? 39 &41 CORTLANDT STREET,N. Y. 











LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves. Check Valves, Water Relief Valves, etc. 
‘Clipper ’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 












ia STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean ond Dry Steam 
to Engines, Dry Hous ete. 
Place Separator as close to engine 
as possible, the steam tobias a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to ce niae of mine Steam can enter at 
A or B, as convenience may require 
also weed in conveying steam k ong dis- 
tances, for Steam Hammers, Dry Hous e8, 
Wate r Gas Generators , and for all pur- 
poses where Dry Steam is necessary. 


CEVSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwood Streets, Philadelphia. 





LOW WATER ALARM 


Protect your Boilers 
and your Lives, 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY'S ALARM. 


It will prove a good 
» investment. 
Co, 


> Ashley Engineering 
136 Liberty Street, 


New Yorn City. 
Agents waxted in every State. 











5 Te CASE AUTOMATIC HGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21¢ to 25 H. P. 


~ i / Manufactured by THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cortlandt Street, N. Y. 


THE LANE & BODLEY CoO., 
77 CINCINNATI.» ENGINES, 


ALL SIZES. 
Simple and Compound 


CORLISS ENGINED A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 


Shafting, Hangers, Pulleys, 
Belt Elevators, etc. 


eT 4 > 





























Goods have been imitated, but never equalled; they are beyond comparison. Why’ 
Because they are thoroughly reliable, practical, ‘durable and are never misre presented. 
They are all guaranteed, and a trial will prove and convince you that what we say is the truth 


‘Supplied by Le: ading Dealers throughout the United States. Send for catalogue of 
Valves, Whistles, Lubricators, Oil and Grease Cups, etc., and mention AMERICAN MACHINIST. 


THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 
THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, 0., U.S. A. 


EVANS FRICTION CONES 


supplied with a Governor which 
works automatically with the 
speed of the driven cone, and will 
impart to a machine a perfect 
uniform speed, regardless of the 
unsteadiness of the power con- 
nected with the top cone. 
FOR INFORMATION ADDRESS 


EVANS FRICTION CONE CO., 

















85 Water St., Boston, Mass. 
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BROWN & SHARPE MFG.CO., 


PROVIDENCE, R. I. 


No 1 UNIVERSAL GRINDING MACHINE, 


8S in. x 16 in. 


FIGURES SHOWING CAPACITY OF MACHINES, 


At the head of most of the pages de- 
voted to machinery in the 1893 catalogue, 
we have placed immediately under the 
number of each machine, the figures that 
best indicate its capacity—the object be- 
ing to assist those who desire to quickly 
compare machines, or wish to remember 
or designate them by their size in a way 
that is customary with lathes and plan- 
ing machines. 

2 ENGLAN sit < K & HICKMAN, 280 Whitechapel Road, Lon 
BS Gexwany—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62 
- FRAN NcE—FENWICK FRERES & CO., 21 Rue Martel, Paris 
F. G. KREUTZBERGER, 140 Rue de Neuilly, Pute 
(Se sine). 
Curcaco Intt.—FRED. A. RICH, 23 South Canal St., and 


World’s Columbian Exposition Machinery Hall Annex, 
Section 13, Crane Columns J, 46 and 47 Centre Aisle. 


aux, 


This machine swings 8” in diameter and takes 16” in length. 





— Ee ee —_—_—_— re 
—— SEE OUR EXHIBIT, WORLD'S FAIR. 


MACHINE TOOLS.: 


LABOR-SAVING IRON AND STEEL- 
WORKING MACHINERY. 


Complete Equipments. 
THE NILES TOOL WORKS CO., 


HAMILTON, OHIO. 


NEW YORK, CHICAGO, BOSTON, I 
PHILADELPHIA, PITTSBURGH. I 


Prices and Specifications upon is, 
application. 


a DISCS #28 HIGH STEAM PRESSURE 


ou have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory, There are 
dealers who sell Discs as “* Jenkins,’’ when 
: — hey Know they are not genuine. 


>i JENKINS BROS.’ VALVES ARE STAMPED with TRADE MARK. 
. JOHN STREET, N. 
JENKINS BROS. 4: 


105 MILK STREET, BOSTON, 
21 NORTH FIFTH $T., PHILA. 
& 33 N. CANAL ST., CHICAGO. 
FHE YALE & TOWNE MFG CO, 
~ STAMFORD CONN: 
~ NEW YORK. CHIGAGO, PHILA.BOSTON 
BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


-—— BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


FOR 
mmm RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
ROLLING ‘MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC 


SEE OUR EXHIBIT, WORLD'S PAIR. = 


i. alli ma 
NO 1a R RADIAL DRILL. 


ETT ee ee — ee — SEE OUR EXHIBIT, WORLD 8 Fatr. 











New York Office, Equitable Building, GEO. PLACK, Agent, 


THE ACME MACHINERY CO. 


EVELAND, 
ge hel tert Mg y 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM CINCINNAT! CENTENNIAL. 


OUR NEW No. 3! 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE. 
25 
OTHER SIZES AND STYLES MADE. 


S= MACHINE TOOLS 


OF ALL KINDS IN STOCK. 
THE SARVIN WACHINE cO., LAIGHT AND CANAL STS., 


NEW YORK. 





PAT, DEC. 5, 1882, 
PAT. DEC, 4, 1888 
PAT. AUG. 25, 1885 





THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S.A. 
Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast iron and steel. 

Circular mye | Machines for finishing grooves of sheave 

pulleys, faces and sides of large gear blanks. 
7 Turret Head Machines and Tools for boring and facing 
= hubs, pulleys and gears; for finishing keys and joints for 
gas fixtures, air cocks, electric apparatus, and for turning, 
forming, and threading irregular pieces of circular cross 

* section, in brass, iron, and steel. 

WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS PIPE WRENCH 


Faw Drop Forged 
Jrom best Tool Steel 
Few Parts 

Best Workmanship 
Angle of Faws the 
same trrespective of 
the size of pipe taken 





Length 14 inches 


The Billings & Spencer Co., Hartford, Conn. 


Takes Pipe from \% to 1% inches 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


. MONITOR LATHES 


— = SIX > anansieeeall 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE, 


THE HAYDEN & DERBY MFG. 60., 


SOLE MANUFACTURERS 


| METROPOLITAN = INVEGTORD, 


:| AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 
MADE. 























D. 
4 


pplicatio 


Cuts, Photographs 
Lowell, Mass., U. S. A. 
. ~ ‘ 
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PF’ and Prices furnishe 
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from 17 to 50 in. swi 





PHI 


MET ROPOLITAN 
se DOUBLE-TUBE 

mn 
pou, 
seal | 
ml H) 


World’s Columbian 
Exposition, Section 
25, Column K, 24 
Main Centre Aisle, 
Machinery Hall. 
OFFICE AND SALESROOMS: 


No. 111 & 1138 LIBERTY ST., NEW YORE. 


SEND FOR 
CATALOGUE 


a 
7 
= 
> 
Le 
S ¢ 
° 
ul 
Oo 











Mi, W.h L DRL 


LARGE STOCK, 
QUICK DELIVERY. ' 


Write for Catalogue and Prices. ' 


W. P. DAVIS, 


Rochester, N. Y- 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS, 
SPUR- AND SPIRAL-GEARED 


(‘“SELLERS’ MOTION ”’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


SE E 


OUR ADVERTISEMENT, 


PAGE 18. 


THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 





J. M. ALLEN, PreEsIpEnt. 

WM. B. FRANKLIN, Vice-PREsIDENT. 
F. B. ALLEN, SEconD VICE-PRESIDENT. 
J. B. Prerce, SECRETARY & TREASURER. 








20 SIZES. | 


From 22/’x22’’| 


to 96''x72” any| 5 
length. | ne 
i Gy @) 








Manufacturer 


APS & DIE 


a J.M.CARPENTER &__ 
PAWTUCKET.R.L PETE 


; 
Li] 





